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PREFACE

This volume of the annual hydrologic data report of Iowa is one of a series of annual reports that document hydro-
logic data gathered from the U.S. Geological Survey’s surface- and ground-water data-collection networks in each
State, Puerto Rico and, the Trust Territories. These records of streamflow, ground-water levels, and quality of water
provide the hydrologic information needed by local, State, and Federal agencies, and the private sector for developing
and managing our Nation’s land and water resources.

This report is the culmination of a concerted effort by dedicated personnel of the U.S. Geological Survey who col-
lected, compiled, analyzed, verified, and organized the data, and who typed, edited, and assembled the report. The
authors had primary responsibility for assuring that the information contained herein is accurate, complete, and adheres
to Geological Survey policy and established guidelines.

Personnel in charge of the field offices are:
Joseph G. Gorman, Council Bluffs Field Headquarters
Robert D. Goodrich, Iowa City Field Headquarters

Alvin R. Conkling, Fort Dodge Field Headquarters

The data were collected, computed and processed by the following personnel:

C.J. Anderson C.N. Boge JF. Cerveny
J.E.Colyer D.T. Conell D.A.Eash
C.A. Harvey J.T. Hazelett T.M. Kluesner
R.L. Kopish R.L. Kuzniar P.B. Ladd
S.M. Linhart P.D. Lustgraaf N.A. Miller
J.A. Noe B.R. Porter B.D. Schaap
P.J. Soenksen P.K. Smith J.R. Sondag
D.J. Tanko J.J. Wellman D.G. Wydra

This report was prepared in cooperation with the State of Iowa and with other agencies under the general supervi-
sion of Jayne E. May, Chief Hydrologic Surveillence Section, and Robin G. Middlemis-Brown, District Chief, Iowa.
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vii
SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS
ARE PUBLISHED IN THIS VOLUME
[Letter after station name designates types of data: (d) discharge, (c) chemical, (b) biological, (m) microbiological,
(s) sediment, (t) temperature, (¢) elevations, gage heights, or contents, (p) precipitation]

Station
number Page

UPPER MISSISSIPPI RIVER BASIN y
Mississippi River: 127
UPPER IOWA RIVER BASIN

Upper Iowa River near DOrchester ().......ovuiuirer. vovieeeceeeeeeeeeeeeiee s veceee e eessssssess s sse st sssssssssesssssessnsns 05388250 50

Bloody Run Creek near Marquette (ALS) ..........oeuereivevevreeerioisieeeeeeemeeceneseeeeeeeseeeessesesesssssssesssssssssssssssssssasases 05389400 51
Mississippi RiVer at MCGIEZOT (ALS).........cvueuerrereererrirereniitesesessessesseeses s sssssassessesesesssesasssssssssnsssessssesssssssssses 05389500 55
Sny Magill Creek near Clayton {QS) .......cceereirerenrieererereresererieeireseesessssessseseecsssssssnsssnsssessssesesesssssssessesessssnes 05411400 59
TURKEY RIVER BASIN
Big Spring near BIKAGET () ........covverveeeeeeeeeeeeeeeeeieeecstseeeeeeeeceteeseeeteseesessessessssssesssesssssssenssaststssesnsssssensossonssns 05411950 63
Roberts Creek:
Silver Creek:
Silver Creek near Luana (d).........ccee cevurieeevereisneesisisesessie e eeerssseesssss s s s sestsssssssesesesnsens 05412060 64
Roberts Creek above Saint Olaf (d)......cccovveeiiieireeeeceecceeeretcee v ereresee st eresee s ress e bessesaesens 05412100 65
Turkey River at Garber (d)..............ccoomevvreerirrerennnnnns e ek e 05412500 66
MAQUOKETA RIVER BASIN
Maquoketa River:
Magquoketa River near MaquoKeta (d).........cocvvverern ciivereinererenisieesssssncssssssssesssesesssesssssssesssssessassssnsssanses 05418500 67
Mississippi River at CHILON (A)........ccoeeeeerieeiens ceetreicreseeeere e ssesssaesesesesastesorssssassesssassesesssessssessssssssssessssssssesess 05420500 68
WAPSIPINICON RIVER BASIN
Wapsipinicon River at Independence (A).........cocevvvevererereiiieeneereeisee e e eessesetssebesesessssssesssseseaes 05421000 69
Wapsipinicon River near De Witt ().........cccceieers coeirereererireeteeceeseeeseeresescessssssesesssssseseseseressassssssssasssssren 05422000 70
CROW CREEK BASIN
Crow Creek at BettendOrT (().........covverveverieriiierenierc e tseeesese st sse s neeesbene e sessesmsestosssansossseneseens 05422470 71
IOWA RIVER BASIN
Iowa River:

East Branch Iowa River near KIemme (d)............. coveveeirieicineienieiiteieeeiee et sesseeeeensseseessssesensesne 05449000 72
Towa River near ROWAN (d).......ccoivieiieeiieieet ettt et ra s e et e sasae s nns e s esee e esasnesesasessensensess 05449500 73
Towa River at MarshalltoOWn (GES8).........ceceeeeeres ettt ete e et crer e s svae e ssesaseseesasnsesassessnensensensase 05451500 74

Timber Creek near Marshalltown (d)........c.ceouercieiiiniriiriieeecre et eintectees e eesae s seeenestsiesee e seenenne 05451700 78

Richland Creek near HAven (A).........ccoceeeveveet ereveeeerccetcctrr et eresrestestesee e reeseese e sass e ssesseenesenssesnssaesnesueense 05451900 79

Salt Creek near EIDETON (A)........ccccvevieveveeceeieeeeeieeetesteteevscte ettt vesesssesnssesssesssasenesasssssneransssens ,... 05452000 80

Walnut Creek near HartWick (d)..........cccveeeee evvvrreicicteeeteesireeeesieesesseseseesasss e s st essssesessensssessssessesnenessens 05452200 81

Big Bear Creek at Ladora (A).........cocovevrvees seriererrreereseessseesiesessssssessesessssssssssesssssessesssescsssesmsesssnsnssesesnan 05453000 82
Towa River at Marengo (d)......c..cccvvevevirrerrierie ceverinintnnesisseseseiessssessesesestsbasssassssssasssssnssseeseresessessnssessssssssssssenes 05453100 83
Coralville Lake near COTAIVILIE (£).........cccoerurrrees wevrierereeerireresrersresesieeesesssssssssrsrsssssssesesesssssssessasssiesssassens 05453510 84
Iowa River below Coralville Dam near Coralville (d)..........cooveeverereerinerenrreierereneeeseeseenniseeseee s eesienens 05453520 85
Iowa River:

Rapid Creek near Iowa City (d)......cccoeevevires vorrrreietieerieccntesceeeer ettt seeststessstassssssnessosssnasnens 05454000 86

Clear Creek near COralville ()..........oovvees orerrrnmresserescerirereeesiceeesssesesessseseresesesessssssserssssssnssesssssnssnnes 05454300 87
Towa RiVer at JOWa CHtY (A)..evviieiicieieenieicens seteniieeeeseiseens et sessenc et s e sesse e sne e remesssrssnssasr e eas e s assnensene 05454500 88

South Branch Ralston Creek at Iowa City (d)........ccoceveninvcnieininiictcnrernse et 05455010 89

Old Mans Creek near Iowa City (d).......cccoocerr coereerinrrcririeieene sttt steses et sresessessssssassnsasss s esassessesas 05455100 90

English River at Kalona (A)..........ccceeveueeieceteecerreeicicteererie st sest et e s et b sesss e sesaebesaesessesesensmasanes 05455500 91
Towa River near Lone Tree (A).......cocveeeeriiees et v seste st s sassa s s et es s sanssaranesresnes 05455700 92

Cedar River at Charles City (d)........coccevvereeseerrieeinieinieereree e sseessbe s bt ebssn s nssasa s st snsesasnss 05457700 93

Little Cedar River near Ionia (d)............. vecemuriinenierieinincrtre et isss s rbs st sssrssssasesasssnnes 05458000 94
Cedar River at JanesVille (d)......c.ccvvvverens et ettt ettt n s e sa e rn s 05458500 95

West Fork Cedar River at Finchford (d)........ cvveerevcnennnericiicceeei e enes 05458900 96

Winnebago River at Mason City (d).......cocvcvrereirrerrriniisereeeeeetinentie sttt esssrs e rssasssonasnnas 05459500 97
Willow Creek:
Clear Creek:

Clear Lake at Clear Lake (€). ..c....cvovvviviceririreiicercsineceeiieinc s eseessssesesssese s 05460000 98



viii
SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS
ARE PUBLISHED IN THIS VOLUME

Station
number Page
UPPER MISSISSIPPI RIVER BASIN--Continued
IOWA RIVER BASIN--Continued
Cedar River:
Shell Rock River at SHell ROCK (@)........cc.v wevvveeeeicreeiriieeesnsenearssesssessessssssssssesessssssassensssssesescsasenaneos 05462000 99
Beaver Creek at New Hartford (d).............. covevveeeviereiireeseeeceenrneseneesesc e sesesse st srteestssese e sssnesensesses 05463000 100
Cedar River at Cedar Falls (C).......coovovevecereceeveerireeiseeeseiessssessesnessssenesesssssssesassesesssssasessstessssessesssessessases 05463050 101
Black Hawk Creek at HUASOM (A)....c.cvvvveveueereetrerieieretei e raecresneseseetsaeessenssnssesesssessenssensssssssosesussos 05463500 103
Cedar River at Waterloo (d).......c.cocueeiriiuee veeetriecieteeeteree et ere e etr et s e e st ssasssesneseesssstenesassassessone 05464000 104
Cedar River at Cedar Rapids (A).....c..ccecerevrves eereerereietii e ceeeveressesssnesses e ssesassasssessessssaesessessessessesssansene 05464500 105
Cedar River near Conesville (@)........cccvevreur ceeeereiirreieeiresiereeeere st eresiesetesaesesessreasesessesesssssesesessessesersasssneses 05465000 106
TIowa River at Wapello (ACILS).........c..ccoecerrreers coecrrnirnisenisiseerenstsseeescess sttt s tesb s s sss s s essesenenses 05465500 107
SKUNK RIVER BASIN
South Skunk River (head of Skunk River) near Ames (d)...........ccovurerreceenemeiniercrececnneneesesrsseessesesesesencns 05470000 112
SqUaW Creek at AIMES (A).....ccveervieieriiieeecterisreeiesernsies e eresbesessssbese e sese s esesasatstesnasassstsssnsenaestsessesenes 05470500 113
South Skunk River below Squaw Creek near AMeSs (d) ...........ccoevvreverereriensrrreresesssrescsescssssseseresmssssessssosnseseens 05471000 114
South Skunk River at COIfax (ALS)......c..ceevvererrer everererirrereerereseseersresesnsseesesessersesssesessessensaseresssassssnsesssessssoses 05471050 115
Indian Creek near Mingo (d).......ocoeeeevcecreu cereeimrireireresssesesesessssssesssecassssessessesseasasasessotsesastsssssssesssesseaeas 05471200 118
South Skunk River near OSKalOOSA (A).......ceeuvveveee evvieeieieeeiceeeceiseenessessseesessesstesessessebessssasssssasssesenssosnssesans 05471500 119
North Skunk River near Sigourney (d)........ccooeeerereeuiiverererreeeereesnesseessressesesesesssasassesmsasaesessssssasessesssenenses 05472500 120
Cedar Creek near Qakland MIlIS (d)......c.c.ccuever rierriieercerinneeinenieesecrnsesee e sensesmensncssonsassssssnsessensssesensas 05473400 121
Skunk River at Augusta (ACIMNLS).......c.c.ovvrvrerrins eeeerereteieeeseeesese s ssasssssssessssenssesesssessesesesensassseseressssssenss 05474000 122
Mississippi River at KEOKUK (A).....ccccoeeeeeniniieies serieieiiiesssssnee et ssesesesesas s s seasstsasesesessses e esessssssasns 05474500 127
DES MOINES RIVER BASIN
Des Moines River at EStherville (d)........cuvveeveirniriiiieeieciee et seessseeas s ssesesssnssesssesesassssssessasesnsensone 05476500 128
Des Moines River at HUMDOIAL (A).........coreriveeriie viereriiiiiie e s eteeseae e seseeenestessessesssesesessssesssssenssasssenensanes 05476750 129
East Fork Des Moines River at Dakota City (d).... ..ococveuececemiccrniiieeinice s 05479000 130
Des Moines River at FOrt DOAZE (d).......cccoeveererirtiieriiceiirerieeeerreseeseeesesesaeesssessesssassnsensessssssssensesensanassenes 05480500 131
Boone River near Webster City (d).......ccocvvvt vueveerervrinreneserresremsseetsses e eesse s resc e st sses e saessessesmnenenns 05481000 132
Des Moines River near Stratford (d).........cocvveeveririeiiseereeerreee et eesse e st esecseseneaesesaneresne 05481300 133
Saylorville Lake near SaylorVille (€).........ccceovriviers cevererereieeieeeeenseciesetstssneseetesanessssesesassssesesesesasssonsassosess 05481630 134
Des Moines River near Saylorville (QtS).......co.ccvet voirueiieieirieecireeeiet ettt saesessaestasesae e esesesessennens 05481650 135
Beaver Creek near Grimes (Q)........cocovveveeeeerviriierieeeiceciterese e sseesesesessesessssessesessessenssessesasssnsesensanssneses 05481950 139
North Raccoon River (head of Raccoon River):
North Raccoon River near NEWEIL (A).......c.cccereivriiereiccirieicreenesreeeseaeessessessssasssereessessesssssssssssessassessansens 05482135 140
North Raccoon River near Sac City (A)........cccoevrvereeeeeeerceecee et se st sssestssese s ssessssasessssasanesnes 05482300 141
North Raccoon River near JEfferson (d).........cccovueveurueveeerieereicieeteecseseesiseestssssssesesesssesessessesssssressasseraes 05482500 142
South Raccoon River:
Hazelbrush Creek near Maple RIiVEr(dCLS)........ocvvvevererierereecreeeireesesesmesesssiesaessssassesssesesssessesesenes 05483343 143
Middle Raccoon River near Bayard (d).........cccoeeeieiererrnnrnecentrisseresteesesssnessenssensesesesesansasases 05483450 147
Lake Panorama at Panora (£)........c.cccceccet crrrerrremeercenceenen ettt esse s sssessnsneses 05483470 148
Middle Raccoon River at Panora (d)........ ccccceceeerreriereccrenineenieeeescsareesse e seseesnesesessessssesesssssees 05483600 149
South Raccoon River at Redfield (d)........ccocociuiieeeieiiieceecr ettt et 05484000 150
Raccoon River at Van Meter (ACIML)........coceveevees erieirieiieniesieetnensersrseenessceceuescessercrcressosessesessesseseeresasese 05484500 151
Walnut Creek at Des MOINES (A)......ccc.coviee ovvreiniicreniciiieiresecseesestseesssssesasesssassssssessassstsssesesssessesesaeses 05484800 154
Des Moines River below Raccoon River at Des MoInes (d). ......cou.cvererereerermmmmirnisecmneneneeescrmesenssesseseseenene 05485500 155
Fourmile Creek at Des MOINES (Q).......ccoovveeeee vereiereieicveietereresseesneesesasacrses e sseesssesesssesasssssrssecasesessasssessens 05485640 156
North River near NOIWalK (d).....cccoovivireeuis ettt e s s ssse s s s e snas s sessssantsensasens 05486000 157
Middle River near INdianola (d)...........cccevrueoverevrereeerreeeeeceese e resssaese e sssssessse s e s bssnsasessssasnssnssssasasesns 05486490 158
South River near ACKWOITh (A)........cvovevvieie ottt ebe et s s s s st abe bbb ssebesbebenen 05487470 159
Des Moines River near RUNNEILS (A).......ccc.oveeer covvieieeerriiriieneeesseeverses s sasstesssesessensesesnessesnssesensassasenes 05487500 160
White Breast Creek near Dallas (d)........ccco.ccuvvvveviieeeceiviieirireiress e sseeeeseseseeesssesssesesesessesaesessesereasssenes 05487980 161
Lake Red ROCK NEAT PEIIA (£).......oouevveeieeeereieieereceeee ettt eeteee et seetsstsstsssssesasasesaerssnnssssanessensesssnsennerseneas 05488100 162
Des Moines River near Pella () ..........ccc.ovvieeieivieeriieiecececceeeesen et veseveseeese e sesses s ese s ssaansssesesesesssnsnns 05488110 163

English Creek near KnOXVIlle (Q)........coeirieieeveeeeieireessicteee e secerete e snne e sesssseseseseasssessessesrsssessanes 05488200 164



SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS
ARE PUBLISHED IN THIS VOLUME

Station
number
UPPER MISSISSIPPI RIVER BASIN--Continued
DES MOINES RIVER BASIN--Continued
Des Moines River Near TEACY (Q).......ccccoveereureieereeriniieieeineeessreesessessessscsessesessseossesesesssessssssnesessonesesssasesssesonenss 05488500
Cedar Creek NEAr BUSSEY ()........cucvvereeeriervereeitieeeeecericresesesssessssssssssssesesesssesesssenesssnsssorsesssnssenenesasssens 05489000
Des Moines River at OttumWa (d)........cccceeereeeirer ceeeeriemceeeeceeseneseeeeseeseesssssesssessessssssssssssssssassssssessasassssssons 05489500
Des Moines River at Keosauqua (d)..........ccveerer verurieunieteenereeseeeseessiessssesaesssssssesssesssessessstsssassassesssasssnns 05490500
MISSOURI RIVER BASIN
Missouri River:
BIG SIOUX RIVER BASIN
Big Sioux River:
Rock River near ROCK Valley (d).......ecocvvveveee ceeeerererieiieieeicsiete e eesese e sssessasesese e s enesesssenssnessnsesssssensns 06483500
Big SiouX RIVET @t AKTON (A).....cveviveveinieeireries coeeeeieieesescee et eeeereseee e sse st s e sssas s sssas st esesssasssnnsessssssesnnsns 06485500
Missouri RiVEr at SIOUX CHLY (AS)......ccovevevevereiereees ettt ettt eee s st tsss e ssesssssesssessenssensasasesssssssesensassnns 06486000
PERRY CREEK BASIN -
Perry Creek at 38th Street, SIOUX City (d)..cc.civvres cerererrteieieeeiiesc et eseseresesssesesesssssassesssssnssesssaserennas 06600000
FLOYD RIVER BASIN
Floyd RivVET @t ALLON (d)....ccovvveeereiieieiiiieees serreirisre st eeeseressessseseesesesessesssssessssesasssnssessnsmsnsessssasassssasssssons 06600100
West Branch Floyd River near Struble (d).........c.cvvvveuiveveriiirieieireeeeecreeeenesesessssssssesessessssssarsssssesssaresas 06600300
Floyd RIVEr at JAMES (d).....cocoveveeiiiiieiiieiries ceeeteteeeeeieec e et te st e srsresae e s e e besss e e e e eba st seasasassassasessseseses 06600500
Missouri River at Decatur, Nebraska (d)..........cccevvirs vvrvrrieiennsniiniiesesssseesssesssesssssssssessssesesesessessesssssssesssescsenes 06602020
MONONA-HARRISON DITCH BASIN
West Fork ditch (head of Monona-Harrison ditch) at Hornick (d) .........cceceveverereeeinesnssenereesereresnneenrenes 06602020
Monona-Harrison ditch near TUIin (d).........covevevrerrerrereenrinenieeeieseesese s rasesssas s seaesesseseseeesesnsessesssssmssns 06602400
LITTLE SIOUX RIVER BASIN
Little Sioux River:
Milford Creek:
Spirit Lake Near OITEANS (€)........cereevrreirureirenieieeiteerseereseesesessssesesseseessesesssssssesesesesessesesesessssssssnne 06604000
West Okoboji Lake at Lakeside Laboratory near Milford (€)..... .oeouvveereercrcnceiiiiineninicniriereenenenas 06604200
Ocheyedan River near SPENCET (d).........ccccoveverireirieieet ettt s s s e sssssnesesesesesesnesesenerasseonssssnes 06605000
Little Sioux River at Linn GIOVE (d).......ccccevrverumrririreenrerereeneetesesiesseesessessessssssssssessesesessenessssessssssssonsassisnens 06605850
Little Sioux River at COTECHONVIIIE ()........o..... cvvrvreerrrerererereeesseasenesssesssessssssssssasessssesssessesssesssesssssssssssases 06606600
Maple River at Mapleton (A)..........ccceeuerirrs coreereeeiennrirtereeseseeeseseesassesesasssesassssssssessosencasessssessssssssessenes 06607200
Little Sioux River near TULIN (d)..........ccocevervres covieeeereirerietereee st tee e esrsesesessssessssssessesesesessenssesnssnssessonsssns 06607500
SOLDIER RIVER BASIN
Soldier RIver at PISZah (d)........cccceeuiiiiieieries ettt tevere e snes b s es s sssnsse s e saessme s sbane e sssane 06608500
BOYER RIVER BASIN
Boyer River at LOZAn ()........ccooeeeiiiiiiiieiis creerieeieinie et ete e sestseeteesetasessesteseseesessssesesesmseseracsesssnesressasssaessons 06609500
Missouri River at Omaha, Nebraska (dES)...........ceceeeeererirerienintsiiteeesieere s sse st eee e srenscesscsss s s ssasaens 06610000
Missouri River at Nebraska City, Nebraska (dis).........ccoot coerereeviiinneerenneseieeeesertsecrce s esssene 06807000
NISHNABOTNA RIVER BASIN
West Nishnabotna River at HANCOCK (d)........ccoveirerrerrceiinirirnrcreeetcesere st eeeseee e se e sassesassssaesmssnsnesaene 06807410
West Nishnabotna River at RandolIph (d).......c.ceoeeeer voreeieeiiiicrecte et enes 06808500
East Nishnabotna River near Aantic (d)......c.cocervemevremimiiiiieeececeeecreesseessvase e seesseeeesessesesssonessssanesnens 06809210
East Nishnabotna River at Red Oak (d).........cece. vorerieiiiimierereere ettt sesse e s eecnssnesssssssssssssasvansreons 06809500
Nishnabotna River above Hamburg (d).......cccecevt coereiieriniiiircesectsre ettt s evstene 06810000
Missouri River at Rulo, NebIaska (d).......c.ooueeeeverieres coerieieeeriictisiesestectiereeve cessvessess e ssessessssaessesismsasesasesesssessssnns 06813500
NODAWAY RIVER BASIN
Nodaway River at Clarinda (d)..........ccccceieveees corererireeiereeee e ststerer e eteeseeressesassesss e s e e benesssresasenesesaessonnenans 06817000

PLATTE RIVER BASIN (Iowa-Missouri)
One Hundred and Two River:
East Fork One Hundred and Two River near Bedford (d) ..........ccooveveeemnuenineninnireeeeeeeccvcenicsneneeenens 06819185
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SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR WHICH RECORDS
ARE PUBLISHED IN THIS VOLUME

Station
number Page
MISSOURI RIVER BASIN--Continued
GRAND RIVER BASIN
Grand River:
Thompson River:
Elk Creek near Decatur City (ACIMLS)........... cucerereerersvenessesesesscssssssssssesssssssssesssesssssassssssssssssssssssnsassanes 06897950 208
Thompson River at Davis City (d)............c...... - rerererereesentesensesenenentessre eseennanasens 06898000 211
CHARITON RIVER BASIN
Chariton River near Chariton (d)...........ccevvereere sevveemseereereens - “ 06903400 212
South Fork Chariton River near Promise City (d).........ccoeercrnerecsennriniesnincssscssscosseens w“ 06903700 213
Rathbun Lake near RAADUN (£)......cccverrveccieneerennns vervrmeesssessssesesesesessssssensassseresssssssassasaresssssessssssasssssssssssssassnas 06903880 214
Chariton River near Rathbun (d) e eeteses e bee st eteaese e st neasaanressroasaens 06903900 215

Chariton River near MOUION ().........oceerueeneeinveerinsnieeeresssssneessssssssesssessassnsnsssssesssssssesssnsanes 06904010 217



GROUND-WATER WELLS, BY COUNTY, OR WHICH RECORDS ARE PUBLISHED xi

Page
ADAMS COUNTY
405731094480801 Local number, 71-34-07 DCCD ......uvvveeveeiriiereesitseeeeessssssssssssesssssseresesenssesessesaesssssesesesasssesssessns 257
410247094324801 Local number, 72-32-09 CBCC .........oovvrrrreeeieerersiseesseessssssssssssssasesssesssssesssessssesasssssesesssessesssesens 257
410248094324801 Local number, 72-32-09 COBB ........oovoieeeieeeecceceeeese e e teesesesesssassssssesssssessassssseeessnensesseneseneon 257
410317094324801 Local number, 72-32-09 BBCC .......ooovcoieeeeeeeeeteeeteeete et eteeeseeesesensssenenessssssosessesoeeseessessesearn 258
410548094452101 Local number, 73-34-27 BCBB ..........oovceiiieetereereeseresssissesessesssssssssesssssssssossssesessessssessssnsesessssasns 258
AUDUBON COUNTY
413044094565601 Local number, 78-36-35 ADICC ......oveeeeceeeieeececceeerete e tetesesesesssssssassesessssesesesesseesesnsanassenessases 258
413843094541701 Local number, 79-35-15 DCDD ........oveeeeeeeeeeeeeeeseesetersiseessssesesssssssssssssasssssssssssssesssssssssssesssseesasees 259
413958094544501 Local number, 79-35-10 CABB .........ccoouvieeeevieieeeierenessesssressssesssssssessastssssssssssnsssssssesssssessssssseses 259
415023094593801 Local number, 81-36-12 CBCA .........ooooeeerieeererereeeeeseessssrsssssssssessssessssssssssssssensssasssnsosssssssssnsssesses 260
BENTON COUNTY
415211092164101 Local number, 82-12-31 DAAD .......ccoovevvvevrererenee. eetteeeeasesser e e aeteeaer s e bt ae s nensenssnnesreaseeentente 260
415211092164102 Local number, 82-12-31 DAAD2 ..ot reveseaesesetssssess s ssssssssesseesssssessssssssnsnsasases 261
420319091540102 Local number, 84-09-28 DBCC?2 .........cccocvuvvemerrrieeeererersseresessesssssssessssessssssssssessssssesssssssoresssesssssesens 262
420731092083801 Local number, 85-11-33 CCBCL ... seeeeeseerses s seeeseneeesss e e sesssssssasssseseensasssesasesens 262
420731092083803 Local number, 85-11-33 CCBC3 ...t seeseeseee s e esseesssesssesssssnssasssesssssseseres 263
BUENA VISTA COUNTY ’
424023095571401 Local number, 91-35-26 BCCC .........c.ououimeeeeeeerieeeereeeeesesseeeveesesesssseessessssssesessssesssesrssesssssessasesenes 263
425233094545001 Local number, 93-35-13 ADAA ..ottt eeaceseresesssesebese s sseses st ssessasesessssssensenenes 264
CALHOUN COUNTY
422812094383501 Local number, 88-33-01 BACD ..ottt sesereesensssssesssessssenesesessessssasasessasnssnsoseseses 264
CARROLL COUNTY . ' ,
415658094462601 Local number, 82-34-02 ABBB .........c.oooioieeeeeeereeee et ees e sessstssesessseseesesssssssssssnessnsessasnsesenses 264
420230094455101 Local number, 84-34-35 DAAA ...t e e estessssas e sesssseses s essessas e ssanassnessrnns 265
420233094475901 Local nUMDEL, 83-35-34 BCIDIC ... eeeeeeeereeeeeeeeeeestetseeeeestsssssesnsassssesessssssssssnsssssnssresssssesnsssessens 265
420643094403701 Local number, 84-33-03 CADA ..ot eteees e rsseesesssssssesesesssesessssesssssesssenseassssses 265
420705094394501 Local number, 84-33-02 BDBA .........coviiiieinieieecececeereeecces v rereseesesessnesessssssesesssnesessssesesansesesensens 266
421058094582701 Local number, 85-35-07 CCCC ........ooivveeeerereeireeeereesreeeeessssseesesasssssssessesessessssssssssssassassssessessenes 266
CASS COUNTY
411117095091901 Local number, 74-37-30 BBBB1 ..ottt setesessaseseeseeseseesesesessssesena s sane 267
411117095091902 Local number, 74-37-30 BBBB2 .......covvuveveeereeseseseeessessessemesssssessssseseseseesssasssasasssasosssasssssassssssnns 267
411900094530101 Local number, 75-35-07 BBAB .........cooveieeeeereteeieeterereeneeeserereseesenssenssessasesssssesseseseesesssessssessassseses 268
412832095033501 Local number, 77-37-13 BBBB .........cccvvieeritievrcrerererrsteesseeensseesessssessssesessessssessssasesssssssessssasseses 268
CERRO GORDO COUNTY
430757093131801 Local number, 96-20-17 DAAD ...ttt te e sesessseesse e sssessebeneesarsensensesenes 269
430806093164501 Local number, 96-21-13 BCCB .......c.ococeverereerecreereeeerereressesssessessesessetessssssssssessessassnsssnsssesessssns 269
CHEROKEE COUNTY
423833095365701 Local number, 90-40-06 BDCD .........c.coouiomeiiririeeeetctiiteeis e sesee e s essesseseseesseresnessesesseseosessensesesns 270
424039095342801 Local number, 91-40-21 CDDDI .....uvuvvvviveeireceetereremstineesssrs e seresseseessssessssessssessessssesssassessensesssns 270
424039095342802 Local number, 91-40-21 CDDD2 .........ccoeeevereereeeeeeeerenesessseesessessesessessssssesssssessessssssssssssessesesseses 270
424132095480211 Local number, 91-42-16 DDDDI11 .......coooovveriiieeeeeecteeereereseeeseesessesereesssessesessesaessssesassessssassessanes 271
424348095231601 Local number, 91-39-01 ADADI ...t te s s eesessessassess st ssnssssssssessssnssrasesseses 271
424348095231602 Local number, 91-39-01 ADAD2Z ..ottt ierssenesesesssssessssssasessssesassssesssssassessons 271
424459095322411 Local number, 92-40-26 CCDD11 .....coocovvvrveeennenans Seererereeesseneeatstensirtssesas et er e sareraeRberrererabesanesasrren 272
424523095313101 Local number, 92-40-26 ADDDI ..........ocoovieuieieeeeteteeeeieeeeeee e esessessessssssessesessssessssesensnsssensesens 272
424523095313102 Local number, 92-40-26 ADDD2 ..........ocoioeeueevvereeerereieteeeeesevesssvesessssssesesssssssssssssssessessssssssessesnns 272
424523095313103 Local number, 92-40-26 ADDD3 ..........ccoooovereveirirerieeeirrerasssstsessssseessssestsnssesesssssssesonsocsseseseses 273

424802095331201 Loca! number, 92-40-10 BDDD ...........cccoocemmreiommemriririinsisniisessessissessereressssssssssssesssessarssssesesessns 273
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CLAY COUNTY
431316095135201 Local number, 97-37-17 ADDAL ......ccocouvvvcirerereetieeeerereisiesesessesssesssssessesessssssessssssesesessssessrsesererens 274
431316095135202 Local number, 97-37-17 ADDAZ .......ooooviveivereeieiseerersesesssssssesesesessssnsesesssssssessssesessssssessssesesasssses 274
CLAYTON COUNTY
424023091291201 Local number, 91-05-30 BBBB .......cccovccivvieviriereercerereeesnisissesessesessessnsessssssessssessssessesessessssmsssseses 275
424057091320001 Local number, 91-06-22 ACAC ........oooovieveeerereeeeieeeeeeseeeteseseenssasssssssssesesssssessssssesssssasessessssseras 275
425433091285001 Local number, 94-05-31 DACC ......c.oovvvveeeieeerreireeieeeeseeteeseesesessssssessssstesessasenessssssesssssasesensesessasas 276
425433091285002 Local number, 94-05-31 DACEC?2 ......coovvmeeeeeeeeeeeseeietssterees e ssssssssssesssnssssssasssssessessssssssssssmssssessas 276
425940091194701 Local number, 95-04-32 DDDD .......ccocoouvuivivieieeeeeireieeenesesesieseeesesessssesessesesssssssssssssssessssssssensesessses 277
430156091182901 Local number, 95-04-22 BCBD .......c.cocouivvveriieeeerercrireeseessesrsesesesesesesessssssesssssessssessesesessessnsasssesens 277
CRAWFORD COUNTY
415512095313801 Local number, 82-40-17 ABBC ..........ccoviirmereereeeieeereeetectee e sesesesas e sese s s s sasesesssessesesnaseses 278
415514095312001 Local number, 82-40-17 AABB ........ccoovviveeeeeeiesrreereeieseeersessaessetesssnsesensesssbesessssessessassssssssssesssssses 278
420147095161301 Local number, 83-38-04 DABC ........ocooomiiieieeeeeeeieeeeeeseessassessetsssssassssbessssssesenessosessnsesssssesenssnsses 279
420608095111701 Local number, 84-37-08 BCCB ..........ccoeireviesrersreseereemeseresresseseeesessasessessesessessessnesessesssssssessssseseses 279
421005095342801 Local number, 85-41-13 CCCC .......ovomreereeneereerseeeteeesenestssesssesssessssssstessnsesesesearasessssesesensssessnsases 279
421031095225601 Local number, 85-39-16 ADDDI ........ocovviieiiteieeeeeteieereste et seevesese st s s essrssesssssssssesesenssssneneeses 280
421031095225602 Local number, 85-39-16 ADDD2 ...........ccociviriiiecrereecieeeeeessenesesesissssessssssosesssssesessssessesssesesseseses 280
421106095125501 Local number, 85-38-12 DUBA ........cooeeuieereeieeeeerereeereeeeesseesseseesasssssessssssssessnsesesesssssssasesasesens 281
DELAWARE COUNTY
422029091144302 Local number, 87-03-18 CBCDZ ............ccovvueuerererirerereeeeesetsseseessesssssesssessassesssesssesssesessesssssssssssesssssess 281
FLOYD COUNTY
430200092435301 Local number, 95-16-22 BCALL ..........ccoiuiiiereeetieeeeteresesesessessesesessesesesessssssesessnssessssssessesensasasessses 282
430200092435303 Local number, 95-16-22 BCA3 ........ccoovirireereecerrerereineeesireseesessesesessessssessesessssessesassssssssseessssessseses 282
430200092435304 Local NUMDET, 95-16-22 BCAY .......eeeereeeeeeeeeeeeeteeeeeeeteveeteesessseestastessteseessesabssstseseeestssssssseesnesssesseesaes 282
430200092435305 Local number, 95-16-22 BCAS .......cooviiieererteereeeereesesstesesseessesissssesesssssssesssessossssenssessensonsrssssesen 283
430200092435306 Local RUMDETL, 95-16-22 BCAG .......coveoeveiireeeeireerierereisesiseeresssessesesssssssssossssssessossosesessrsssssssonsansnsones 283
FRANKLIN COUNTY
423332093034302 Local number, 90-19-35 CDCC ..........oooiiiveeereeeeeieiereeeeeesiesesseesesesessessseserssssssssssesenssessssesesensenssessses 283
FREMONT COUNTY
404946095344801 Local number, 70-41-32 AABBI .......oovovvvveeeeerereeiieeeeeeiesteesesee st essasssstesessnssesssssssssnsssssesssssnsnssns 284
404946095344802 Local number, 70-41-32 AABB2 ..ottt ettt e te s sessa s e sesesssesteasassnssensane 284
GREENE COUNTY
415448094163401 Local number, 82-29-18 CBAA ........ocovoivvieremreeieeireseereesrsreseressssssessessosssesssssssessesseressessenesssans 285
415449094155601 Local number, 82-29-18 DBAA .........cooovomivieeeeetceeieeeee et ees et se s s tess e eesssssssessassesereassnsnsnnesns 285
415449094161501 Local number, 82-29-18 CAAAL ......oovvvverieeeeri i et serss s e e sesssbssssssssssssssssssasnssssssssssssnnens 286
415449094173201 Local number, 82-30-13 CABA .........oooeeireeeeceeeeieteteeee et tetceeseeesess st es s ss e saesssessensosessesnssssonsssnensn 286
415608094260701 Local number, 82-31-10 AAAA ..ottt st et sa s s seses s easessssnsasenen 287
420116094363001 Local number, 83-32-08 BBBU ........c.ccvivieeeeirerrieresernenreresnssee i isssssssasessssssnsssesessssessssnsnssssssonnoss 287
420146094272301 Local number, 83-31-04 ADDB ........ccooicvrieeeerieeeeere e esseesssetsessesssssssssssssssssesssensssssssesssesesens 287
420149094344701 Local number, 83-32-04 ACCC .......cooueueerereereneereeeeerr s essesesnssssssssssesssessesessesessnssensanensssnsaes 288
420507094141901 Local number, 84-29-16 CBAB ......cccoovvuieeerereererereiereteeesesresenssessssessesesssssssssesssssssssesssssssessessossnsssnens 288
GRUNDY COUNTY
422605092560001 Local number, 88-18-15DBBB .......c.ccocoeererieeeeeeeetieceetetesesesserssssne e eossssassesssssnsstssssssssssssssasessass 289
GUTHRIE COUNTY
413223094150801 Local number, 78-30-24 CAAB ......cocevvieieieiieerieiiresrerereensesessesisssstseeesesase s ssesseesessssensonmensasessones 289
413248094314301 Local nUMber, 78-32-21 AAAA ......ccoveeeeeeeeeeeeeeeeree e e ereesesesee st se st seesesosas e eesesessesseresssssonnensansnsonss 290
414110094260501 Local number, 79-31-23 BBBB ......c.coooovvimeuieieeitcicee ettt et aee e sens e ensesesesssatssenessnsassssenens 290
414652094293301 Local nUmMDbeET, 81-31-32 CBCC .......cecvvvvvirerierereieeiesriieserrisesessessensssssesssssessssessssenessessonsssersssessansosees 290
414728094385301 Local number, 81-33-26 DDDD ........ccooeueiiiuiieieiecieeetete e s e eeseeesesenesessesssssessssssssenssaensoneressns 291

414728094392401 Local number, 81-33-35 ABBC ........c.cooeuverirrnerernirieseereenssenssssssesesessssssas s ssesssnssessssesesessansnssssenns 291
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GUTHRIE COUNTY--Continued A
414821094271301 Local number, 81-31-22 COCC ........ovvvivrereemeercereererersssssssssssensssssssssssssassesesssssssssssassssssssssesssesssnsas 292
HARDIN COUNTY
423310093032802 Local number, 89-19-02 BDAC2 ...........o.coevvimrererereererereremsessssessesssssessesssssssssssssssssssssssessssssssseseses 292
HARRISON COUNTY
413024095353901 Local number, 78-41-31 DDDD .........ccoooveiieeieeeeeeeeeeeceeacseeseseseres s esssssssessssseseresssnsn s ssessess 292
413523095483101 Local number, 78-43-05 ACDD .......c.o.voeoeieereeeeeetteeeeee e setesesssessssssssssssseasserssssssstssesenssessssstoses 293
413524095490601 Local number, 78-43-05 BCDD .........c.cooooiimeeeeeeeeeieeeeeseesssssssssssrsessorssssssssssssesessssssssssessossssassssns 293
413838095462001 Local number, 79-42-19 AADB ..........oooeierieeeeeeeeeerereseessersssessss e sessssssssssesssssssssesssossssesesssens 294
414149095422401 Local number, 80-42-35 BDCC ........oooueuiieceeeeeeeeeeeeeeestsrssesesss e ssssssssssesssssssesssssssssnssssesessasns 295
414213095431602 Local number, 80-42-34 ABBB2 ............cccovioeeeeeeeeeeeeesetsveseestesesssssssessssssesessssensnsssssssssesesssasesses 295
414517095453401 Local number, 80-42-08 ACCC .......o.oooivereevirieeetreeeeseeessesesssesessesssessseesessssssssssesessessasessssssosssseseseans 296
414700095373001 Local number, 81-41-33 CAAA ... e tes st sese s sssssssssssssssassssosessssesessasssssassesans 296
414955096000601 Local number, 81-44-18 AADA ..........oooeiieeeeeeeeeeeeeeeeeeeseeseteresssessssssserersassssssssssssessesasssasasasnses 297
) 415148095545001 Local number, 81-44-01 ABAB ........oooe oot teesse v e sssesssnesesesss s s sssessssssssnersasasens 297
HENRY COUNTY
405010091424901 Local number, 70-07-30 BCDD .........cooovveieeeeirereereeeeeesrererersseesesesessssssesssessssssssesesessssessensssssasessnns 297
410852091394301 Local number, 73-07-09 AABD ............oooieeieeeeeceeeeeneeeeseeeesereeeesesesesssssteseassesesseassanessssasareresss 298
HUMBOLDT COUNTY
424039094103601 Local number, 91-28-20 CAAA ..ot esteaesesesresesessseesssesssessssssessssessassssssssessesesessans 298
424736094244701 Local number, 92-30-08 CDAA ..........oooovoeeeeeeeeeeeeteeeeeteveeseee e sessasssesesessssasssssessesessssesensssnssssesansaes 299
424736094244702 Local DUMDET, 92-30-08 CDAA .......ooeeeeeeeeeeteeeeeeeeteeteeeseeeseessosesssssssssssessessesesssossessssessessesnessens 299
IDA COUNTY ‘
422215095390811 Local number, 87-41-05 CCCCIT .....uuiivoeeeeceeeeereeeeeeeeeneveseensersessessesesesessesssseseseseessssessssssesenes 299
423107095383201 Local number, 89-41-13 CCCC ..o tevesessesensssesseassssssesassenessssssesesssasasasessaes 300
423131095442601 Local number, 89-41-18 CBBB ...........ooooiieeeieeeeeieveeeeeeeect s ieeveseerssesessssssssessssssssresessssssensanssssessans 300
IOWA COUNTY
414709091515801 Local number, 81-09-35 BCAA .........cvoveveeereeeieeeeeeesesierstsrersesesesssssesessesessssssensesesessasensassssssssessnns 300
414816092053401 Local number, 81-11-23 DCCC .........c.vooveeeeereeeeieee et resensses e sssessesesesesssssssssesesessasessesesensssessnne 301
JACKSON COUNTY
420842090165701 Local number, 85-06-20 ACADI ............ooveeveeveveeeveeenreieerisseressesssessssssssssesrsssasassesessssasassssessrorsossans 301
420842090165702 Local number, 85-06-29 ACAD2 .........coovvverecieeeeeremeeeesiseeeeessseesssssssssssessssesssssessesssssssessssessanes 302
420842090165703 Local number, 85-06-29 ACAD3 ........oooiveeeeeeiteeeeeee et ssesttsssssssssssssessssssssssessesesssanessassssses 302
420842090165704 Local number, 85-06-20 ACADY ..........oeoveeeeeeieeceereeeeeieeeesseesersesassssesesesssssessesesesessesssensasesersenes 303
JASPER COUNTY
414147093035401 Local number, 80-19-33 ACAC ... stssesressesestesessssesssseesessessossesensensensssessesen 304
414210092592001 Local number, 80-18-31 ABBB .........c.ooovvrieeeeeeeeeeeeieeeeeeesseresissensssesssssssensesenssesesenssssssssensansesnns 304
JOHNSON COUNTY
413925091324001 Local number, 79-06-00 DDBC .........oooieieieeeteeeeeeeeeeeereteeeeeeseestsstestessssesssesessssssessossessssssessossesssenson 305
414107091322901 Local number, 79-06-04 AAAA .......ooeeeieeereieeceee e sneseesesreressessssesesssssssessessssnesassansesssssans 305
414132091345501 Local number, 80-06-31 ADACHT ..........ooovmveveieeiereeeee et e eeve i ssnesesessesesssesessastesanssssesessssseses 306
414132091345502 Local number, 80-06-31 ADBC] .........cooovierieieeceectee e ereevs e e sneressessesaesesssssesessensassesesseses 306
414132091345503 Local number, 80-06-31 ADBDI .........cooiiieieeiieeeiieereteeeeteveeereeeaeesesssessssssessssesessssssssessesesssseserssns 306
414221091361101 Local number, 80-07-25 DBACT .......c.oioiieeeeeeeeeeeceeeeeervsetsreseesesssasssesstnssessessssees sansassessassncnse 307
414221091361102 Local number, 80-07-25 DBAC2 ........coiiirieeeieeireeeereeeeteesstesesseseesessesessesestessenssssssssestesssssssassenseses 307
414221091361103 Local number, 80-07-25 DBADY ......c.oovcvioireeivrecreereetirereersssesesssssssssessssestasesssssesssssssessssassssessanes 307
414315091252001 Local number, 80-05-22 CBOCBH ......ovoieeiieeeeeeeeeeeetrveseceresessessesessessseneasessiassssssensesessensessesesssnns 308
414315091252002 Local number, 80-05-22 CBCB2 .........oovcvverieereerererresssssssesssssssssessassrssssssessersassssessssssssnsonsessssessrns 308

414853091425101 Local number, 81-07-19 BCBBI ...t sssstsss ssssssssssens 309
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JONES COUNTY
415808091160501 Local number, 83-04-25 CBBB ...........covvvoeeereerreeseessesesessessssssseessssssesesssssssastresssssssssesenssssasssnssnssen 309
KEOKUK COUNTY ’
412030092121601 Local number, 76-12-35 DBDIC .........ooovoveeeeereeeeeeeeseeseeseeesessssessssssssessssessesssassaseassassnssassassssasssses 310
LINN COUNTY
415343091360101 Local NUMDET, 82-07-25 AAAB .......crvveeerereeereeeee s eeeeseseeesseseessnsssassseseasssseaseesseasesssesesssmmseaseens 310
415422091422601 Local number, 82-07-18 CDICD ........vecereeereeeeeeeeeseeseeeeeesesessosssessessssemasessseaseasessesesesssasessesessmsssoses 311
415509091461801 Local number, 82-08-20 ACBB .........c.ovvreomereeeeereereeeeoreesrns ettt ot n s st es e s en s se e s s 311
415725091410101 Local nUMDBETL, 83-07-32 ACDIC ......oo.verveeermeoerseeeseresseesssosessvsssssssssssossasesassssssssasssosssssssssssssssasssess 312
415834091351601 Local number, 83-06-30 ABBA ..........ccouoveeerereeeseeeeesesesisesssssosssssesssssasssssssssssssssssssssesassssssssessassens 313
420300091325801 Local number, 84-06-33 ABBB ...........voeveureeeeeeeeeseeeeeeeeseeeesseessesssseesesesesesseesessssesssssesesessessssesmsenas 313
420320091472201 Local number, 84-08-28 CBDD ........ccvoveeeeeeereeeeossrsseossesssoseosssessasssssssssessosesssssssssssssssssssssrens 314
420508091395811 Local NUmber, 84-07-16 DBBB...........ooivoreeeeereseeseseesesessessesesesessesssesessssessssesesssssssessssasesesssssossssens 314
420526091370701 Local number, 84-07-13 BCBB .......ovueeeeeeeeeeeeeeesseseveseeseessevaseessees st essesssesssesssssesssssesssassssssasssaseas 315
420730091490401 Local number, 85-08-31 DIDICDL ........u.oveeeeoeeeeeeeossveseessessseoseesssessssesessesesssessessseassnssessenssesseasesssrassne 315
420730091490402 Local number, 85-08-31 DDICD2 .........eeeeeererieeeeeeessesssssseeeesssssssstseseesssssssssssessssssssssssssssssassssrens 316
421149091403301 Local NUMDET, 85-07-04 COCC ........vmveeeeereeseeeeeoreeeseessrsssseesssasesssssesssssssnssssessssssssssssssssssenssssssas 316
LYON COUNTY
431713096140501 Local NUMDET, 98-46-24 COCC .....vmeeeeereeereeeeeeeseeeseeeseseeeseseseessesesesessesesesssesesassessssssssssesssssesesssenas 316
431713096140502 Local NUMDET, 98-46-24 COCCT2 ....oveeeeeeeeeeeeeeeeeeeeeeerseee e e sesesessesesesessesses s esasessessmsesemsssesesssseres 317
431812096302701 Local number, 98-48-16 DDAD .........oouvorereeoreeeeseseeeeeesseeseesssessessessssaseesssssssssssesssssesosssssssasssosees 317
432140095595301 Local number, 99-44-26 DDDD ...........ovovvrevereeerersseeeserssessesesesssesesssesessossessssssssesssessssssosessssessssens 318
432553096105701 Local NUMDEE, 99-45-05 ABAC ......oo.coeeeeeeerereeereeeseeresesesesessesesssessssesessasesessssesessesssessessasessssssseesene 318
432601096335511 Local number, 100-48-31 COCCTT wuuvvurvreeeeeeeeeereereeeseesessessseesssesessssssesssasssssssssssesessesssessssssasssasens 319
432834096102701 Local number, 100-45-21 BBBB ........c..ovoviuiveeeeeeesseeeeseeeesesssesersessssessesesosesseesessessesssasssesssersenns 319
432834096102702 Local number, 100-45-21 BBBB2 ..........oouiuveeeereeesireeeesseeeressssesessessessessssseeseesssesesesassssssssssssneens 320
MADISON COUNTY
411727093483001 Local NUMDET, 75-26-23 AAAC .........ovveeeeerereeeeeeessesseesasssesesesssss s sassesseseasssss s ssassasessssssssssenorens 320
MAHASKA COUNTY
411912092273601 Local number, 75-14-10 BAAC ........vuoeeeeeeeeereeeeeeeeseeseeeseseessesessssesese s sesssssesessssresaes s esssesensssanens 320
411914092274701 Local numbeT, 75-14-10 BABC ......oveoeoureeeevereeeeeeeeseeseeeseseseeseesesesessesessasess s sesseesesssesssassesessrasssasens 321
412002092470301 Local number, 75-17-02 BAAB  .........ooveveeeeeeeeeeeeeeeeesesesesesesesesssessessseseseasesessss s sasesessasessesesssssssene 321
412020092471002 Local nUMDBET, 76-17-35 CADB .......ueeevererereeeeessvrereseeessossssesessssssassssssssssssseasessessssssssasssssssssssssens 321
412023092471201 Local nUIMDBEL, 76-17-35 CADB  .....ccorveuvrmeeeroreeseeresseseeesssssssssesesssssssessesssesseresesssssesssessosesassssesns 322
MARION COUNTY
411323093142601 Local number, 74-21-11 DBCBY .......c.vveveeeerereeeeseeeseessssseessssssasessssesesesesesssssssssssssssssesessssssssssenns 322
411328093143503 Local nUMDBET, 74-21-11 CAADB ..o overeeeeeeeeereeeeeer s eeseeseeosesesesssessessssessessesssssessesessesassssssasseneens 323
411329093142902 Local number, 74-21-11 DBBB2 ........ooeueereeeereeeeeeeeseeeeeeeseeseeesesesssessseeseseeseeseseseesssessesensssessasssneseseens 323
MARSHALL COUNTY '
415640093062101 Local nUMDBET, 82-19-06 ACCB .......covveeeeeeeeeeerereeesereeseseeesesesesssssssseesssessessssssssesesesesssesesesssssssseens 324
420355092534701 Local nUMDBET, 84-18-24 CDCA ......o.eeoeeeeeereeeeeeeeeeseeereeeesseeeseresess s e eseeseesesessesseseasesesessasemassrssaeenns 324
421120093003001 Local number, 85-19-12 ADCD .......ouueveeeereeeeeeeeeereeseeeeeesesesesssessessseseesssesessesssesseasesssassesesesssesssens 325
MILLS COUNTY
405641095365101 LoCal NUIMBET, T1-42-24 AAAA ..o eeeeseeeeeeseesreseass s sseesseseaseassseessasssesssssssesseeas 325
405813095433201 Local number, 71-42-07 BBCD .......ouevrereeeeeeseeeeeeseeeeessssassessesssssssessasseesssssessessssssssesseasssesssssoses 325
405911095302301 Local number, 71-41-04 AADAT .......vveerereeeeeereseseeeseeresesseossasssesseesrasssesssesoeseasessssssssessesesssssasenas 326
405911095302302 Local nUmbET, 71-41-04 AADAL .........coovereeeeeeseeeeeeeeeeeeseesmsesoseseeseseessssesessenesssesesessesesenesessessesses 326
MITCHELL COUNTY
432156092484101 Local NUMDEE, 95-17-23 DAA ..o oo e eeeeessesseestessesesesessssetesaseesessessasssasssssesesesasestassseeesnesnes 326
432156092484102 Local NUMDBET, 95-17-23 DAA ......cooeeeeeeeeeseeeeeresseeesesssosssssessessssesssssasessessssesassessssssesesassesssssmsssasens 327

432156092484103 Local number, 95-17-23 DAA .......oveueereeeirnecereereieireneiesssaesseesessssess st easess s s cssesesssssssssmssssnsen 327
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432156092484104 Local number, 95-17-23 DAA ........coovivveeieeeieeeeeesusiieeseeeesessos s resstassssesesssssnsesssssesesssssseseererasseaes 327
432156092484105 Local nUmDber, 95-17-23 DAA .......oooieiieieteeeeeeeeeeeeeeeeveseesessesseesesesesessestessestsssssenssssassessosenenesees 328
MONONA COUNTY -
415456095414101 Local number, 82-42-14 ADCA .........ccooovuvvrevreerinircnereeissse e snesstssesssossssssssssssssssassossssassssssnssscs 328
420004095451501 Local number, 83-42-17 ACDD ......c.cooouvrriiceeeeereeeeeeeeesteseesenssssesassssasasessssssssessesssesesassnessssssseses 328
420004095454801 Local nuUmber, 83-42-17 CABB .......coiiueeeeeieeeeeeeetereteeeeeeetsteeassteseesseso e esssssouessesesssnsssassssesesessenens 329
420139095155701 Local number, 83-43-04 CBCB ..........c.ooieiiieeeieeeeies e eseessencsssssessssesesesssesseseenssesssensseassessnsesesasns 329
420730095510701 Local number, 84-43-04 ABAA ........ccooirieeeneereeeeiesiisssseessasssssesssssossnsssssscsssssessensessessnsssesssssons 330
421006095580301 Local number, 85-44-16 DCDD ..........ccovoieveeimieeeeceiresesesesesessessesssessssnsnssesesesssssessssssssssonsassssssen 330
421018095582001 Local number, 85-44-16 CDAA .........ccoivivtimiieeeeeeeeeesreesaesstesestesesssessassssenesesssssesssesesesesssenenesens 331
421018095591301 Local number, 85-44-17 DCAA ...t tees s s ssess s s sss s ess s seae s s ess s et esesesessnnns 331
MONTGOMERY COUNTY
405403095004401 Local number, 71-36-32 DOCD .........ococoiviieieieeceeeeeeeeeeeeeestetses e ssessesssesesssessssssssmsessonessssssssssasnsasass 332
405841095012702 Local number, 71-36-06 DADAZ .........cccoooovvveuiieieeerecieeeeetesesee e sesesessesssesesessssssssressasssensasorssesnns 332
410057095075101 Local number, 72-37-20 BABA ........ccccoevvvreeeeenisisieseersressessssensenssessesassssssssssssssssesssssssssssenssssesseens 333
410103095594501 Local number, 72-36-04 CDDD ..........ccccoovveueeerireiriseesseesssssssssesssssssssssssssssessssessssssssessesssssssssseseses 333
410134095141601 Local number, 72-38-20 ACAAL .....covveeeeeeeeetereeeeieetcesee s eseseesessssasstssssssssssestsssssssssssesssssnsasenes 334
410134095141602 Local number, 72-38-20 ACAAZ ...t etcvessse s essessesssssesssssssssesesesessbesesessssssesssses 334
MUSCATINE COUNTY
412120091080401 Local number, 76-02-30 CBAAL ......coveeeeiirererireeeieereerescreneresssessssesessssessssssssesessonsssnssnssenssnessssssenes 335
O’BRIEN COUNTY
425610095250611 Local number, 94-39-26 BADBIT .........covimimiieieeieieeieeeeteesie et sesenesesstessesesessssssessssessssenssessasensassses 335
425808095480311 Local number, 94-42-09 DDDDI11 .....coovovivveiereiniriiciscrineressereesessessriresesssorsesssssssesssssssessesessessesens 336
430930095350401 Local number, 96-40-05 DDDAL ........c..coocvivviriirieeeererissesessereeseseseesesessessesessassasessessssensesessassessssen 336
OSCEOLA COUNTY
431613095251801 Local number, 98-39-26 CDCC ..........oouevviicrieeieeeeetsresiesessetosseressssesessesesssessassessesarsssaesesssssesesas 337
431620095250501 Local number, 98-39-26 CDADI ...........cooiverveieeirmreeeeerrsneeeressesseesssessssssesssssssesssssssesssssrsasesssessss 337
431620095250511 Local number, 98-39-26 CDADIL ........ocvcuviviriceirsniteeeeeesnsreseesessessesesessesesssasesssssesessessssessessatessases 337
431620095482402 Local number, 98-42-33 AABB2 .........cooiieeeeeereeceeveerceeteseseseeesesesseneseebessseses s esesesaasessnessssssersann 338
432129095315001 Local number, 99-40-26 DCDDI .......coo.ooviiiiiviiiereeesisieseseresessessessessssssessessesessensessasensesessansssesss 338
432129095315002 Local number, 99-40-26 DCDD2 .........ccocviiieieeriecrieeesisisessessseseossssssisesssssesassessessessssessssesssssssssases 339
432129095315003 Local number, 99-40-26 DCDD3 ........ccoccoivireereerireerereteeseseesssesssssssssssssessrasesssssssssssssssasassesssssses 339
432828095283611 Local number, 100-39-17 DCCBI1 .......cooovvereeeereereeerseeeriereesneseesessesessssesesssssesessessnsessesessessossenes 339
PAGE COUNTY .
403446095010701 Local number, 67-36-30 DCCD .........coocovuererererireerescisreseseasssetesssessssssrsesssessesesassssssessssasasssssssseseses 340
404257095150801 Local number, 68-38-07 CCAA ........coovueviereereeeiriivereereeeeretssesaeseesessesessssessesesssssesersrsssssossasensossass 340
PALO ALTO COUNTY ‘
430246094421201 Local numDBer, 95-33-14 ACDD ........ooioieereesteeeeeesessessisesressessessesssssassassessecssrsssssssessssssessessesses 341
430246094421202 Local number, 95-33-14 ACDD ........coovevevveerereerrrereeeereesssssesesesssssesssssssssssessssestasssssssonsonensssesnsssenes 341
430246094421203 Local number, 95-33-14 ACDD .......c..coovoeeeerrerereiereeee e rseeesesse et sessessesessnesessssnesesssnsestoneses 341
430246094421204 Local number, 95-33-14 ACDD .......ovuiverereecirecieneeeteeeieeesesesseseeesastssssessesssssesessesisasseessnsnsaseses 342
431047094415201 Local number, 97-33-36 BCBB .........c.ooiiiveeeeeeeeeieeeeceesetesesteesseseeresssssessesseassessssesseessessassessassaens 342
431047094415202 Local number, 97-33-360 BCBB ........c..occooeeiiiiieeeeecceiicseereerecseerersnessesssrassasssssssstessessesssensenseneeseeran 342
431047094415203 Local number, 97-33-36 BCBB .........cccoovuiiecereimececrereerenieses et eeestsssassessessesessessesensesssssesesssnsases 343
PLYMOUTH COUNTY
424552096141301 Local number, 96-46-23 DDC ...........ccoovvevrerierieririeesreeeeressessesseesesssasassessesssssssserssessassessessossasssesons 343
424833096324701 Local number, 92-48-06 DDDA ..........coooiiveeeeeeeeeeeriretcrreesesreresstersecrsisesessessessssasssassnssesssesmesseeseenees 343
424850096074801 Local number, 92-45-02 CBCB .........c.oooiieeeveceeeenresteerieeesaeeessssestasesesessesessesmesseseesensesesessassesssnes 344
425249096125001 Local number, 93-46-12 DDDD ..........coovvriieererernerrieeeseeseerseseesesssssessessssseeseseessesesssanesesssssssesseses 344

POCAHONTAS COUNTY
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425329094272501 Local number, 93-31-12 BABB ..........ococovvtiieeeeeietceeeeeseeseesssscsssssese e st e sosessnessansssssssensessessasans 345

425329094272502 Local number, 93-31-12 BABB ........ccoovuvureciieeeesesesesessssssessssassesssesesssssessssassrassssesssssssesesssensans 345
POCAHONTAS COUNTY--Continue

425329094272503 Local number, 93-31-12 BABB ..ottt eeeeeesessis e sesesssesesesssese e s sssessssasssasssssssssssssesssssessasasn 345
POTTAWATTAMIE COUNTY

411024095095501 Local number, 74-38-36 BAAAL ........oocovivevieeeeeueeerreertesesescvvesesssesssesessssssesssssesesessssssensassssssasesensas 346

411024095095502 Local number, 74-38-36 BAAAZ ........ovocovvereeeerererereeeemiteeesieneseeesesesssassessasenssssesssssssnssssesssnsssssessns 346

411359095171901 Local number, 74-39-01 CCCC .........oooveeeireeeeeeereeereeeeeeeeseseeessesesssssesssssssssssssesesessessnsssesssesnsasssonsas 347
SAC COUNTY

422500095084801 Local number, 88-37-22 CCCC ..........ocovveveeeeeeerreseeeeeetsesessscsssesesssesssessssssasssasssssssssssssessssssssaserssasass 347

422850095171501 Local number, 89-38-36 CBCC .........ccocvueireeiirereieseeeeeesesesiseesssesessesssssessesssessssssssensssensssssesesssnsssnes 348
SCOTT COUNTY

413544090212901 Local number, 78-05-03 AADA .........cooeuiivieeeeeeiencreeeieteeresieseseresseseseseessssesessssssesessesessssssssssnesesessns 348
SHELBY COUNTY

413255095070401 Local number, 78-37-17 DDDD .......c.cccoevvrerreerereerreeneeesnesesssssessesesessssssesesessssessssssssensssesssnsssasssesens 349

413359095182701 Local number, 78-39-11 CCBC ........c.cccomrmmeereeeeeseeeseressisssenssessasstssssssenesssessessssnsesssssssssnsonesssens 349

413442095193101 Local number, 78-39-T10 BBBA ........ccccoioimiceiieeiieeecee i eterescsesnresssessessnsssss s sssssessssessssssesssssnessssssens 350

413953095302601 Local number, 79-40-09 DBCA ..........ccoooiieiieireecececereteresisietereesssseseresseneseesssessessssessssseessnssseseseans 350

414211095161701 Local number, 80-38-33 AABB .........ccccovieiieeeereieeeereteenreserereseseeseaesese s ssssesesessesesessesessssesessonns 350

414624095252301 Local number, 80-39-06 AADC .........c.ccooviovereerreeniereeeneressersseesesssssesessssssssessssessesesessessesssnessssessssens 351

414856095160101 Local number, 81-38-21 ADAD ........cocovuvireirerereerrererereeseseseressesessesssresnsssssssessesesssssssesesssesessessesassons 351
SIOUX COUNTY

430140095573101 Local number, 95-43-07 AAAA ......ooeooeeeeeeieeietcveeeeeeeevesesseseseseseeseesesesessasssesessssessssseesessssessassesasens 352

430913096033201 Local number, 96-44-08 ADAA ..........ooovoremeverererereeeeirtvesesesisestesecsesssessssstesssssssessessssessssestessessssens 352

431200096221601 Local number, 97-47-23 CCOCD .........cooviveieeecrereereeeceiirreeessesesesessesessesssssssetessesssessssessssssaesessenseseas 352
STORY COUNTY

420137093361501 Local number, 83-24-02 DABC ........ccoocvrveerereieeneeeriseeneeerriseeressssssesssesseseseeseseesessasssssssssssessenssnsens 353
VAN BUREN COUNTY -

404150091483001 Local number, 68-08-08 CDDD ........cccoovemeirerieeeietereeesteresnsseseeseseesessesessesssseseessesessessssensesssssasesseses 353
WASHINGTON COUNTY

411300091320701 Local number, 74-06-15 BIDACT ........coovvvivvviereerieisrisreeeesreeesessesssssresesessessessssessssesesssssssessessssessenes 354

412037091564701 Local number, 76-09-31 CBBC ........coooeeviveeeereereteeeeeeesresessssessssnesesesnssaesessessssessssassessessesssssnsesas 354

412750091495201 Local number, 77-09-24 AADA ........cooueeoeveeeeeteieeseresereseesessesesessessasesssssstessssesssssesessessesessssarsesses 355

421829091304701 Local number, 75-06-14 ABBB ..........ccccovveivivrieeereterereereeresrssissesesessesessessessssssssesssssssessessssssesesssnns 355
WEBSTER COUNTY

421837094083601 Local number, 87-28-29 CCCD ........ccoveiireeerieerreieresnereeeemseesesessesessessesesssssssssnssessensesssssssesesssssssessons 356

423018094214701 Local number, 89-30-23 CCBB .......ococooiieeeeeereeetiteeeereesesbesseesessesssssessessesesnsensessassesssessssssesssesessens 356
WOODBURY COUNTY

422058095573701 Local number, 87-44-15 CBBB .......c.ooovviiveiercerreeiveeereeeesrsessesessessssessssesssssssesessosesssessssensssssssessenees 357

422830096000511 Local number, 88-44-16 BAABIL .......coovvvveeeereirteeeresicteriesesessessseesessessssessessasessesssssssesessossensssnsenes 357

422910096135811 Local number, 89-46-36 BBDC T .......cccovurercmcumieriecaieriiensciesiatesestise s sesssssssssssssssssscsssassncns 357



WATER RESOURCES DATA - IOWA, 1994 Xvii

DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

The following continuous-record surface-water discharge or stage-only stations (gaging stations) in Iowa have been discontinued. Daily
streamflow or stage records were collected and published for the period of record, expressed in water years, shown for each station. Those
stations with an asterisk (*) after the station number are currently operated as crest-stage partial-record stations. Discontinued project stations
with less than 3 years of record have not been included. Information regarding these stations may be obtained from the District Office at the
address given on the back side of the title page of this report.

[Leuters after station name designate type of data collected: (d) discharge, (¢) elevation (stage only)]

Drainage area

Station Name Station Number (square miles) Period of record

Upper Iowa River at Decorah, Ia. (d) 05387500 511 - 1952-83
Upper Iowa River near Decorah, Ia. (d) 05388000 568 1913-14; 1919-27,;

1933-51
Paint Creek at Waterville, Ia. (d) 05388500 4238 1952-73
Yellow River at Ion,Ia. (d) 05389000 221 1934-51
Mississippi River at Clayton, Ia. (d) 05411500 9,200 1930-36
Turkey River at Spillville, Ia. (d) 05411600 177 1957-73; 1978-91
Turkey River at Elkader, Ia. (d) 05412000 891 1932-42
Unnamed Creek near Luana, a. (d) 05412070 1.15 1986-92
Little Maquoketa River near Durango, Ia. (d) 05414500 130 1934-82
Magquoketa River near Manchester, Ia. (d) 05417000 305 1933-73
Maguoketa River near Delhi, Ia. (d) 05417500 347 1933-40
Bear Creek near Monmouth, Ia. (d) 05417700 61.3 1957-76
Magquoketa River above North Fork Maquoketa River 05418000 938 1913-14

near Maquoketa, Ia. (d)

North Fork Maguoketa River at Fulton, Ia. (d) 05418450 516 1977-91
Wapsiginicon River at Stone City, Ia. (d) 05421500 1,324 1903-14
Crow Creek at Eldridge, Ia. (d) 05422420 220 1977-82
Crow Creek at M. Joy, Ia. (d) 05422450 6.90 1977-82
Pine Creek at Muscatine, Ia. (d) 05448150 38.9 1975-82
Eagle Lake inlet near Britt, Ia. (e) 05448285 3.83 1975-80
Eagle Lake outlet near Britt, Ia. (e) 05448290 11.3 1975-80
West Branch (West Fork) Iowa River near Klemme, Ia. (d) 05448500 112 1948-58
Towa River near Iowa Falls, Ia. (d) 05450000 665 1911-14
Upper Pine Lake at Eldora, Ia. (€) 05450500 14.9 1936-70
Lower Pine Lake at Eldora, Ia. (e) 05451000 159 1936-70
Towa River near Belle Plaine, Ia. (d) 05452500 2,455 1939-59
Lake Macbride near Solon, Ia. (e) 05453500 27.0 1936-71
Ralston Creek at Iowa City, Ia. (d) 05455000 3.01 1924-87
Cedar River at Mitchell, Ia. (d) 05457500 826 1933-42
Shell Rock River near Northwood, Ia. (d) 05459000 300 1945-86
Shell Rock River at Marble Rock (Greene), Ia. (d) 05460500 1,318 - 1933-53
Shell Rock River at Greene, Ia. (d) 05461000 1,357 1933-42
Shell Rock River near Clarksville, Ia. (d) 05461500 1,626 1915-27; 1932-34
Fourmile Creek near Lincoln, Ia. (d) 05464130 13.78 1962-67; 1969-74
Half Mile Creek near Gladbrook, Ia. (d) 05464133 1.33 1962-67; 1969-74
Fourmile Creek near Traer, Ia. (d) 05464137 19.51 1962-74; 1975-80
Prairie Creek at Fairfax, Ja. (d) 05464640 178 1966-82
Lake Keomah near Oskaloosa, Ia. () 05472000 3.06 1936-71
Skunk River at Coppock, Ia. (d) 05473000 2,916 191344
Big Creek near Mount Pleasant, Ia. (d) 05473500 106 1955-79
East Fork Des Moines River near Burt, Ia. (d) 05478000 462 1971-74
East Fork Des Moines River near Hardy, Ia. (d) 05478500 1,268 1940-54
Des Moines River near Fort Dodge, Ia. (d) 05479500 3,753 1911-13
Lizard Creek near Clare, Ia. (d) 05480000 257 1940-82
Des Moines River near Boone, Ia. (d) 05481500 5511 1920-68
Des Moines River at Des Moines, Ia. (d) 05482000 6,245 1905-06; 1915-61
Storm Lake at Storm Lake, Ia. () 05482140 283 1970-75
Big Cedar Creek near Varina, Ia. (d) 05482170 80.0 196091
East Fork Hardin Creek near Churdan, Ia. (d) 05483000 24.0 1953-91
Springbrook Lake near Guthrie Center, [a. (d) 05483500 5.18 1936-71
Raccoon River at Des Moines, Ia. (d) 05485000 3,590 1902-03
Lake Ahquabi near Indianola, Ia. (e) 05487000 4.93 1936-71
White Breast Creek near Knoxville, Ia. (d) 05488000 380 1945-62
Muchakinock Creek near Eddyville, Ia. (d) 05489190 70.2 1975-79
Lake Wapello near Drakesville, Ia. (e) 05490000 775 1936-71
Sugar Creek near Keokuk, I. (d) 05491000 105 1922-31; 1958-73
Fox River at Bloomfield, Ia. (d) 05494300 87.7 1957-73
Fox River at Cantril, Ia. (d) 05494500 161 1940-51
Rock River at Rock Rapids, Ia. (d) 06483270 788 1959-74
Dry Creek at Hawarden, Ia. (d) 06484000 48.4 1948-69
West Fork ditch at Holly Springs, Is. (d) 06602000 399 1939-69
Loon Creek near Orleans, Ia. (d) 06603920 31 1971-74
Spirit Lake outlet at Orleans, Ia. (e) 06604100 75.6 1971-74
Milford Creek at Milford, Ia. (d) 06604400 146 1971-74
Liule Sioux River at Spencer, Ia. (d) 06605100 990 1936-42
Liule Sioux River at Gillett Grove, Ia. (d) 06605600 1,334 1958-73
Liule Sioux River near Kennebeck, Ia. (d) 06606700 2,738 1939-69
Odebolt Creek near Arthur, Ia. (d) 06607000 393 1957-75
Maple River at Turin, Ia. (d) 06607300 725 1939-41

Little Sioux River near Blencoe (Turin), Ia. (d) 06607510 4,470 1939-42



Xviii WATER RESOURCES DATA - IOWA, 1994

DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS--Continued

Drainage area

Station Name Station Number (square miles) Period of record
Steer Creek near Magnolia, Ia. (d) 06609200 9.26 1963-69
Thompson Creek near Woodbine, Ia. (d) 06609590 6.97 1963-69
Willow Creek near Logan, Ia. (d) 06609600 129 1972-75
Indian Creek at Council Bluffs, Ia. (d) 06610500 7.99 1954-76
Mosquito Creek near Earling, Ia. (d) 06610520 320 1965-79
Waubonsie Creek near Bartlett, Ia. (d) 06806000 304 1946-69
West Nishnabotma River at Harlan, Ia. (d) 06807320 316 1977-82
West Nishnabotna River at (near) White Cloud, Ia. (d) 06807500 967 1918-24
Mule Creek near Malvern, Ia. (d) 06808000 10.6 1954-69
Spring Valley Creek near Tabor, Ia. (d) 06808200 7.6 1955-64
Davids Creek near Hamlin, Ia. (d) 06809000 26.0 1952-73
Tarkio river at Blanchard, Ia. (d) 06812000 200 1934-40
Tarkio River at Stanton, Ia. (d) 06811840 493 1958-91
West Nodaway River at Villisca, Ia. (d) 06816500 342 1918-25
Plaue River near Diagonal, Ia. (d) 06818750 217 1969-91
Weldon River near Leon, Ia. (d) 06898400 104 1959-91
Honey Creek near Russell, Ia. (d) 06903500 13.2 1952-62

Chariton River near Centerville, Ia. (d) 06904000 708 1938-59
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DISCONTINUED SURFACE-WATER-QUALITY STATIONS

The following water-quality stations have been discontinued in Iowa. Continuous daily records of water temperature or sediment and
monthly or periodic samples of chemical quality were collected and published for the period of record shown for each station.
[Type of record: Chem.-~chemical quality, Temp.--water temperature, Sed--sediment]

Drainage area

Station name Station number (mi?) Type of record Period of record

Upper Iowa River at Decorah, Ia. 05387500 511 Sed., Temp. 1963-83
Upper Iowa River near Dorchester, Ia. 05388250 770 Sed., Temp. 1975-81
Paint Creek at Waterville, Ia. 05388500 428 Temp. 1952-56
Sed. 1952-57

Unnamed Creek near Luana 05412070 1.15 Chem. 1986-92
Tquey River at Garber, la. 05412500 1,545 Temp., Sed.* 1957-62
Mississippi River at Dubuque, Ia. 05414700 1,600 Chem. 1969-73
Magquoketa River near Maquoketa, Ia. 05418500 1,553 Chem., Temp., Sed. 1978-82
Mississippi River at Clinton, Ia. 05420500 85,600 Chem. 1973-87
Wapsipinicon River at Independence, Ia. 05421000 1,048 Chem.* 1968-70
Temp.*, Sed.* 1967-70

Crow Creek at Bettendorf, Ia. 05422470 17.8 Chem., Temp., Sed. 1978-82
Iowa River near Rowan, Ia. 05449500 429 Temp.*, Sed.* 1957-62
Cedar River near Gilbertville, Ia. 05464020 5,234 Chem. 1971; 1975-81
Iowa River at Iowa City, Ia. 05454500 3,271 Chem., Temp., Sed. 1952-1987
Ralston Creek at Iowa City, Ia. 05455000 3.01 Chem., Temp., Sed. 1906-1907; 1944-88
Fourmile Creek near Lincoln, Ia. 05464130 13.78 Chem., Temp., Sed. 1969-74
Half Mile Creek near Gladbrook, Ia. 05464133 1.33 Chem., Temp., Sed. 1969-74
Fourmile Creek near Traer, Ia. 05464137 19.51 Chem., Temp., Sed. 1969-74
Cedar River near Palo, Ia. 05464450 6,380 Chem. 1975-79
Cedar River at Cedar Rapids, Ia. 05464500 6,640 Chem.* 1906-07; 1944-54
Temp.* 1944-54

Sed. 1943-54

Cedar River near Bertram, Ia. 05464760 6,955 Chem. 1975-81
Mississippi River at Burlington, Ia. 05469720 4,000 Chem. 1969-73
South Skunk River at Colfax, Ia 05471050 803 Chem., Temp., Sed. 1989-93
Mississippi River at Keokuk, Ia. 05474500 119,000 Chem. 1974-87
Des Moines River at Fort Dodge, Ia. 05480500 4,190 Chem. 1972-73
Des Moines River at Des Moines, Ia. 05482000 6,245 Chem. 1954-55
Temp., Sed. 1954-61

East Fork Hardin Creek near Churdan, Ia. 05483000 24.0 Temp.*,Sed.* 1952-57
Middle Fork Raccoon River near Bayard, Ia. 05483450 375 Chem.,Temp., Sed. 1979-85
Middle Fork Raccoon River at Panora, Ia. 05483600 440 Chem.,Temp., Sed. 1979-85
Raccoon River at Des Moines, Ia. 05485000 3,590 Chem., Temp. 1945-47
Des Moines River below Raccoon River 05485500 9,770 Chem.* 1944-45
at Des Moines, Ia. Temp.*, Sed. 1944-47
Des Moines River below Des Moines, [a. 05485520 9,901 Chem. 1971; 1975-81
Middle River near Indianola, Ia. 05486490 503 Temp.*, Sed. 1962-67
White Breast Creek near Dallas, Ia. 05487980 342 Chem. 1968-73
Temp., Sed. 1967-73

Big Sioux River at Sioux City, Ia. 06485950 9,410 Chem. 1969-73
Missouri River at Sioux City, Ia. 06486000 314,600 Chem. 1972-86
Floyd River at James, Ia. : 06600500 882 Temp., Sed. 1968-73
Floyd River at Sioux City, Ia. 06600520 921 Chem. 1969-73
Missouri River at Decatur, Neb. 06601200 316,160 Chem. 1974-81
Little Sioux River at Correctionville, Ia. 06606600 2,500 Chem.* 1954-55
Temp.* 1951-62

’ Sed. 1950-62

Little Sioux River near Kennebec, Ia. 06606700 2,738 Temp. 1950-55
Sed. 1950-57

Little Sioux River at River Sioux, Ia. 06607513 3,600 Chem. 1969-73
Soldier River near Mondamin, Ia. 06608505 440 Chem. 1970-73
Steer Creek near Magnolia, Ia. 06609200 9.26 Temp., Sed. 1963-69
Thompson Creek near Woodbine, Ia. 06609590 6.97 Temp., Sed. 1963-69
Willow Creek near Logan, Ia. 06609600 129 Chem., Temp. 1972-75
Sed. 1971-75

Missouri River at Omaha, Nebr. 06610000 322,800 Chem. 1969-86
Mule Creek near Malvern, Ia. 06808000 10.6 Temp. 1958-69
Sed. 1954-69

Davids Creek near Hamlin, Ia. 06809000 26.0 Temp.* 1952-53; 1965-68
Nishnabotne River above Hamburg, Ia. 06810000 2,806 Chem. 1979-83
Temp., Sed. 1979-81

Nodaway River near Clarinda 06817000 762 Chem., Temp., Sed. 1976-92
East Nishnabotna River at Red Oak, Ia. 06809500 894 Temp., Sed. 1962-73
Platte River near Diagonal, Ia. 06818750 217 . Chem. 1969-73
Thompson River at Davis City, Ia. 06898000 701 Chem. 1967-73
Temp., Sed. 1968-73

Weldon River near Leon, Ia. 06898400 104 Chem. 1968-73
Chariton River near Chariton, [a. 06903400 182 Temp., Sed. 1969-73
Honey Creek near Russell, Ia. 06903500 13.2 Sed. 1952-62
Chariton River near Rathbun, Ia. 06903900 551 Temp.*, Sed.* 1962-69

* Periodic data is available subsequent to the period of daily record.
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INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with State
agencies, obtains a large amount of data pertaining to the water resources of Iowa each water year.
These data, accumulated during many water years, constitute a valuable data base for developing
an improved understanding of the water resources of the State. To make these data readily available
to interested parties outside of the Geological Survey, the data are published annually in this report
series entitled “Water Resources Data - lowa.”

This report contains records for water discharge at 115 gaging stations, stage or contents
for 8 lakes and reservoirs, water quality records for 6 gaging stations, sediment records for 11
gaging stations, and water levels for 232 observation wells. Also included are data for 93 crest-
stage partial-record stations and water-quality data from 101 municipal wells. Additional water
data were collected at various sites not involved in the systematic data-collection program and are
published as miscellaneous measurements and analyses. These data represent that part of the
National Water Data System operated by the U.S. Geological Survey and cooperating local, State,
and Federal agencies in Iowa.

Records of discharge and stage of streams, and contents or stage of lakes and reservoirs
were first published in a series of U.S. Geological Survey water-supply papers entitled, “Surface
Water Supply of the United States.” Through September 30, 1960, these water-supply papers were
in an annual series and then in a 5-year series for 1961-65 and 1966-70. Records of chemical
quality, water temperatures, and suspended-sediment were published from 1941 to 1970 in an
annual series of water-supply papers entitled, “Quality of Surface Waters of the United States.”
Records of ground-water levels were published from 1935 to 1974 in a series of water-supply
papers entitled, “Ground-Water Levels in the United States.” Water-supply papers may be
consulted in the libraries of the principal cities in the United States or may be purchased from
Books and Open-File Reports Section, Federal Center, Box 25425, Denver, Colorado 80225.

For water years 1961 through 1970, streamflow data were released by the Geological
Survey in annual reports on a State-boundary basis. Water-quality records for water years 1964
through 1970 were similarly released either in separate reports in conjunction with streamflow
records.

Beginning with the 1971 water year, water data for streamflow, water quality, and ground
water are published in official Survey reports on a State-boundary basis. These official Survey
reports carry an identification number consisting of the two-letter State abbreviation, the last two
digits of the water year, and the volume number. For example, this report is identified as “U.S.
Geological Survey Water-Data Report IA-94-1.” These water-data reports are for sale, in paper
copy or in microfiche, by the National Technical Information Service, U.S. Department of
Commerce, Springfield, Virginia 22161. Beginning with the 1990 water year, all water-data
reports will also be available on Compact Disc - Read Only Memory (CD-ROM). All data reports
published for the current water year for the entire Nation, including Puerto Rico and the Trust
Territories, will be reproduced on a single CD-ROM disc.
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Additional information, including current prices, for ordering specific reports may be
obtained from the District Chief at the address given on the back of the title page or by telephone,
(319) 337-4191. A limited number of CD-ROM discs will be available for sale by the Books and
Open-File Reports Section, U.S. Geological Survey, Federal Center, Box 25425, Denver, Colorado
80225.
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COOPERATION
The U.S. Geological Survey and organizations in the State of Iowa have had cooperative agreements for the
systematic collection of streamflow records since 1914, for ground-water levels since 1935, and for water-quality

records since 1943. Organizations that assisted in collecting data through cooperative agreements with the U.S.
Geological Survey in Iowa during water year 1994 are:

Iowa Department of Natural Resources (Geological Survey Bureau),
Donald L. Koch, Bureau Chief and State Geologist

Iowa Department of Transportation, Highway Division, Highway
Research Board, Robert Humphrey, Director, and Vernon J.
Marks, Research Engineer

Iowa State University, Department of Agricultural Engineering and
Biosystems Engineering, James Gilley, Chairperson

Iowa State University, Department of Contracts and Grants, Richard
E. Hasbrook, Contracts and Grants Officer

Iowa State University, Iowa State Water Resources Research
Institute, Dennis Keeney, Director

University of Iowa, College of Engineering, Robert G. Hering,
Dean, Institute of Hydraulic Research, Robert Ettema,
Acting Director

University of Iowa, Department of Preventive Medicine and Environmental
Health, Robert B. Wallace, Department Head

University of Iowa, Hygienic Laboratory, W.J. Hausler, Jr., Director
City of Cedar Rapids, Donald Canney, Mayor
City of Des Moines, John Dorrian, Mayor
City of Fort Dodge, Michael D. McCarville, Mayor. N
Assistance in the form of funds or services was given by the U.S. Army Corps of Engineers in collect.ing
streamflow records for 84 stream gaging stations. Assistance was also furnished by NOAA-National Weather Service,
U.S. Department of Commerce.
The following organizations aided in collecting records:

Carroll County Soil and Water Conservation District; City of Charles City; City of Clear Lake; City of
Denison; City of Des Moines Water Works; City of Iowa City; City of Marshalltown; City of Sioux City;
City of Waterloo; City of Waterloo Sewage Treatment Plant; Union Electric Company, Keokuk; University
of Iowa; and West Central Jowa Rural Water Association, Manning.

Organizations that supplied data are acknowledged in the station descriptions.
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SUMMARY OF HYDROLOGIC CONDITIONS

Surface Water

Water year 1994 (October 1, 1993 to September 30, 1994) was the 24th coolest and the 28th driest for 122 years
of record. Precipitation recorded for the state averaged 27.89 inches which was 5.22 inches below normal. All
climatological districts in the state recorded below normal precipitation with precipitation ranging from 0.34 inches
below normal in the Northwest climatological district to 11.63 inches below normal in the Southwest climatological
district (fig.1). State-wide average precipitation of 27.89 inches was 84 percent of the normal 33.11 inches for 1961-
90 (table 1). Temperatures were above normal during December, March through June, and September. Below normal
temperatures were recorded for the remaining months of the year. [In this summary of hydrologic conditions, all data
and statistics pertaining to precipitation and temperature in Iowa were provided by Harry Hillaker, State
Climatologist, Iowa Department of Agriculture and Land Stewardship, (oral and written commun., 1994)].
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27.99 PRECIPITATION DURING WATER YEAR 1994--In inches
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Figure 1. Precipitation record in the National Weather Service’s designated climatological districts for water year
1994 (source: Harry Hillaker, State Climatologist, lowa Department of Agriculture and Land Stewardship,
written commun., 1995),
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Table 1. Monthly and annual precipitation during the 1994 water year as a percentage of normal precipitation
(1961-90)

[Source: Harry Hillaker, State Climatologist, Iowa Department of Agriculture and Land Stewardship, written commun., 1995]

National Weather

Service

Climatological 1993 1994

District Oct Nov Dec Jan Feb Mar Apr May June July Aug Sep  Annual
Northwest 60 117 123 218 70 3 111 51 183 84 85 115 99
North Central 45 66 79 169 91 5 92 64 150 131 93 99 94
Northeast 65 50 46 172 139 8 78 49 142 135 105 106 93
West Central 62 70 79 144 85 3 69 38 125 102 134 120 88
Central 63 60 53 152 126 6 67 61 136 8 98 130 87
East Central 29 54 61 92 196 24 55 55 140 8 92 78 78
Southwest 76 49 64 70 91 6 72 37 175 81 67 66 76
South Central 52 54 53 71 164 7 72 62 126 74 72 64 72
Southeast 28 61 35 63 200 20 8 60 118 63 76 55 68
Statewide 53 63 63 124 132 9 77 53 144 94 93 94 84

Average precipitation state wide during the month of October was 53 percent of normal, with all climatological
districts reporting below normal precipitation. Despite below normal precipitation state-wide the mean monthly
discharge for all three index stations in the district was in excessive range. The three index stations are 05464500
Cedar River at Cedar Rapids, 05480500 Des Moines River at Fort Dodge, and 06810000 Nishnabotna River above
Hamburg (fig. 2, 3).

During November and December the state-wide average precipitation was 63 percent of normal. Precipitation
was below normal for all climatological districts during the period with the exception of the Northwest district. This
area of the state recorded precipitation that was 117 percent above normal for the month of November and 123
percent above normal for December. Discharge in most streams throughout the state continued to decline during
November and December. However, despite continued decline in stream flow, mean monthly discharge for all three
index stations was in the excessive range during this period, with exception of the Des Moines River at Fort Dodge
during November when the mean monthly discharge was in the normal range.

Recorded state-wide precipitation rebounded during the month of January. Average precipitation during the
month was 124 percent of normal but precipitation amounts varied greatly with the Northwest climatological district
reporting average precipitation 218 percent of normal while the Southeast district reported average precipitation 63
percent of normal. Precipitation during January came in the form of snow, with a snowpack of 15-20 inches on the
Floyd River Basin, in the Northwest district. Temperatures for January were below normal so precipitation had little
impact on river discharge throughout the state. Monthly mean discharge for the index stations was in the excessive
range for the month of January.

February precipitation averaged 132 percent of normal state wide. Breakdown of precipitation by climatological
districts indicated that precipitation varied over the state with the Southeast district recording precipitation amounts
201 percent of normal while the Northwest district average precipitation was 70 percent of normal. Temperatures
experienced during February averaged below normal with exception of a warming period the week of February
14-21, when temperatures were 15-20 degrees above normal. Many streams throughout the state experienced ice
breakup as a result of this warming trend. By month’s end temperatures dropped below average and snow ranging
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from 4-8 inches, covered the entire state. Discharge in many streams responded to variations in temperatures
experienced in February. Flows increased significantly during the warming trend during February 14-21 but by
months end discharge in most streams was receding. Mean monthly discharge at the three index stations was in the
excessive range for February.

Average precipitation for the state during March was 9 percent of normal, making March 1994 the second driest
in 122 years of record. Review of the nine climatological districts in the state indicate the East Central district average
precipitation was 24 percent of normal, the Southeast district 20 percent of normal, and the remaining seven districts
average precipitation ranged from 8 percent of normal to 3 percent of normal. Many streams experienced significant
rises during the first week of March as a result of runoff from melting snowpack After depletion of snow cover,
discharge in most streams had dropped by month’s end. The three index stations all had mean monthly discharges in
the normal range.

State-wide precipitation for the months of April and May averaged 77 percent of normal for April and 53 percent
of normal for May. May of 1994 was tenth driest in 122 years of records and March, April, May of 1994 were the
sixth driest for this period in 122 years of year of record. Dry conditions resulted in monthly mean discharge in the
normal range at the three index stations.

Precipitation for June ranged from 183 percent of normal in the Northwest climatological district to 118 percent
of normal in the Southeast district with the state-wide average precipitation 144 percent of normal. Rainfall amounts
resulted in small rises on some streams and rivers recorded during the middle of the month and again by months end.
Monthly mean discharge was in the normal range at the Cedar River at Cedar Rapids, and at the Nishnabotna River
above Hamburg. Index station Des Moines River at Fort Dodge had mean monthly discharge in the excessive range
for June.

The average temperature for the month of July was the tenth coolest in 122 years of record. Precipitation during
the month varied widely with the Northeast climatological district receiving an average precipitation 135 percent of
normal while the Southeast district average precipitation was 63 percent of normal. The statewide average
precipitation was 94 percent of normal. Monthly mean discharge at index station Des Moines River at Fort Dodge
was in the excessive range while monthly mean discharge at index stations Cedar River at Cedar Rapids and
Nishnabotna River above Hamburg was in the normal range.

State-wide average precipitation for August and September was 93 percent and 94 percent of normal
respectively. Temperatures during this period averaged below normal statewide during August while during
September the state-wide average temperature was above normal. Monthly mean discharge at index station Cedar
River at Cedar Rapids and Des Moines River at Fort Dodge was in the excessive range for August and in the normal
range for the Nishnabotna River above Hamburg, September mean monthly flow was in the excessive range for the
Cedar River at Cedar Rapids while index stations Des Moines River at Fort Dodge and Nishnabotna River above
Hamburg recorded mean monthly discharge in the normal range.

The location of active, continuous-record gaging stations is shown in figure 3 and the location of active, crest-

stage gaging stations is shown in figure 4.
Suspended Sediment

Daily suspended-sediment data (hereafter referred to as sediment discharge in this report) were collected at 11
streamflow-gaging stations across Iowa during the 1994 water year. Four of these stations have 16 years or more of
record. These stations are (1) 05389500 Mississippi River at McGregor, (2) 05465500 Iowa River at Wapello, (3)
05474000 Skunk River at Augusta, and (4) 05481650 Des Moines River near Saylorville. Three stations on the
Missouri River, (1) 06486000 Missouri River at Sioux City, Iowa, (2) 06610000 Missouri River at Omaha, Nebraska,
and (3) 06807000 Missouri River at Nebraska City, Nebraska have 8 years of record. The remaining stations have 3-
6 years of record. The location of active and discontinued sediment and surface-water-quality stations is shown in
figure 5.
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With the exception of the Mississippi River at McGregor, which has most of its drainage basin in Minnesota and
Wisconsin, the sediment discharge at the sediment stations reflected the near normal statewide precipitation during
water year 1994, The Mississippi River at McGregor had an annua! sediment discharge of 1.18 million tons, which
was the fourth lowest sediment discharge in 19 years of record (fig. 6).

The annual sediment discharge for the Iowa River at Marshalltown (05451500), located in central Iowa, was
250,800 tons, the second lowest annual average sediment discharge in 6 years of record. Hazelbrush Creek near
Maple River (05483343), located in west-central Iowa, has only a 9 sq mi drainage area and had an annual sediment
discharge of 643.6 tons.

The sediment station on the Des Moines River near Saylorville (05481650), is located in central Iowa and is
downstream from a major flood-control reservoir (Saylorville Reservoir). The annual sediment discharge at this
station for water year 1994 was 211,750 tons, and was the eighth smallest discharge in the 17 years since closure of
the dam. The average annual sediment discharge since closure of the dam is 277,600 tons (fig. 6).

Sediment discharges for the Iowa River at Wapello (05465500) and the Skunk River at Augusta (05474000),
located in southeast Iowa, indicate the near normal precipitation in central and eastern Iowa in water year 1994. The
Iowa River basin drainage includes parts of southeast, east-central, central, northeast, and north-central Iowa, and
drains an area nearly three times as large as the Skunk Basin. The Iowa River at Wapello had an annual sediment
discharge of 1.44 million tons. This represents 50 percent of the 16-year average sediment discharge of 2.83 million
tons (fig. 6). The headwaters of the Skunk River basin are in central and southeast Iowa, and flow is southeasterly to
the confluence with the Mississippi River. A substantial part of the drainage basin is located in the southeast, and the
annual precipitation for this area was 68 percent of normal during water year 1994. The annual sediment discharge
for the Skunk River at Augusta was 629,800 tons, which is 24 percent of the 19-year average sediment discharge of
2.62 million tons (fig. 6).

The annual sediment discharge for the two stations located in northeast Iowa also reflect the effect of precipitation
patterns on small drainage basins. The annual sediment discharge for Bloody Run Creek near Marquette (05489400)
was 3,117 tons, of which 61.8 percent was measured during the month of February. Also, 54 percent of the February
total was on one day, February 19. The annual sediment discharge for Sny Magill Creek near Clayton (05411400) was
4,775 tons, Twenty-nine percent of this annual discharge was measured in February and 38.3 percent of the yearly
total was measured in June. :

The three Missouri River stations (fig. 5) have large drainage areas, and the sediment discharges reflect that. The
annual sediment discharges in downstream order are: 06486000 Missouri River at Sioux City, Iowa (6.46 million
tons), 06610000 Missouri River at Omaha, Nebraska (16.2 million tons), and 06807000 Missouri River at Nebraska
City, Nebraska (26.2 million tons).
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Figure 6. Comparison of annual sediment discharge for water year 1994 with mean, previous maximum, and previous
minimum annual sediment discharges for periods of record at four long-term daily sediment stations in
Iowa.

Ground Water

Monitoring water-level changes in wells provides valuable information on the effects of natural stresses and
human activities on the ground-water resources of Iowa. Water-level measurements are compiled into a long-term,
regional data base. Uses of the data base include: (1) evaluation of changes in ground-water storage through time in
the major aquifers; (2) assessment of the effects of natural and human stresses on ground-water systems; and (3) a
source of information to help State and local officials effectively manage the resource and predict future supplies. The
1994 ground-water-level monitoring network in Iowa consisted of 232 monitoring wells that were measured
quarterly, intermittently, or on a monthly basis (fig. 7).

Ground-water supplies in Iowa are withdrawn from unconsolidated aquifers and, in most areas of the State,
deeper bedrock aquifers. There are three types of unconsolidated aquifers: (1) alluvial aquifers, which consist of
sand-and-gravel deposits associated with present-day fluvial systems; (2) glacial-drift aquifers, which consist of
shallow, discontinuous, permeable lenses of sand and gravel interbedded with less-permeable glacial drift; and (3)
buried-channel aquifers. Buried-channel aquifers are formed in areas where coarse sand and gravel were deposited in
bedrock valleys and overlain by a thick layer of glacial drift.



13

WA, 1994

WATER RESOURCES DATA

chem! dlOAIEE. U AR AR 2 2L by

su3lawoun 99 ov 0Z 0
[HNOSSIN sIUN 00 or oz o

~IONTTH

uonEdo| JBY) I8 Sj|aMm

J0 Jequinu seledipul uBig
oM x8pU| ¢
BujpiocosiuoN ou

TI3M NOLIVAHISHO
NOILYNVIdX3

V.IOMVA HLN0S

VIOSHNNIN



14 WATER RESOURCES DATA - IOWA, 1994

Recharge to the shallow, unconsolidated aquifers occurs mainly by infiltration of precipitation and is dependent
on the amount of precipitation received by the aquifer at the land surface in the immediate area. In general, water
levels in unconsolidated alluvial and glacial-drift aquifers commonly exhibit a regular, seasonal pattern. This pattern
consists of a moderate rise during the fall, then a gradual decline during the winter, followed by a second rise in the
water levels in the spring due to precipitation and runoff from snowmelt, then a gradual decline throughout the
summer growing season.

During the 1994 water year, the statewide average annual precipitation in Iowa was 84 percent, or slightly below
normal (water years 1961-90) (table 1). The below-normal precipitation is reflected in the water levels measured in
the three index wells in the State (fig. 8). The water levels measured in the index well completed in glacial drift of
Pleistocene age in Linn County (fig. 8) slightly exceeded the 25th percentile from April 1994 through May 1994.
Water levels less than the 25th percentile of the monthly mean water levels for the specified month for the period of
record are considered in the below normal range. The water levels measured in the well completed in the glacial-drift
aquifer in Webster County were also in the below normal range April 1994 through May 1994. Water-level
measurements made in the well completed in glacial-drift aquifer in Marion County were within average percentiles
except for October 1993 when the monthly water measurement was slightly above the 75th percentile.

Ground-water levels in monitoring wells completed in the unconsolidated aquifers were generally normal.
During water year 1994, ten wells completed in unconsolidated aquifers recorded new historical high water levels.
These wells were located in seven counties, six of which are in the western part of the state, and completed in alluvial,
glacial-drift, and alluvial aquifers (table 2). The Johnson County well was the only well with a historical high water
level that was located in eastern Iowa.

Table 2. Historical high water level measured during the 1994 water year in wells completed in unconsolidated

aquifers
[Water-level measurements are in feet below land surface]
New
historical Previ
Well number Agquifer water Date high water Date
County (fig.7) type level measured level measured

Adams 410247094324801  Glacial Drift 146 10-29-93 2.08 05-07-93
Adams 410248094324801  Glacial Drift 372 02-03-94 4.70 05-07-93
Cass 412832095033501 Buried Channel 11350 11-04-93 11447 08-11-93
Clay 431316095135202  Alluvial 906 11-03-93 9.11 08-10-93
Harrison 414149095422401  Glacial Drift 4728 11-01-93 47.30 08-12-93
Johnson 414221091361103  Buried Channel 12443 02-04-94 124.74 08-27-93
Palo Al 431047094415201  Alluvial 1.08 05-03-94 399 05-05-93
Palo Al 431047094415202  Alluvial 1.78 05-03-9%4 403 05-05-93
Palo Alto 431047094415203  Alluvial 121 05-0593 3.94 05-05-93

Pottawattamie = 411359095171901  Buried Channel 12445 050594 124.86 04-04-88
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Table 3. Historical low water level measured during the 1994 water year in wells completed in unconsolidated

aquifers
[Water-level measurements are in feet below land surface]
New Previous
historical historical
Well number Agquifer low water Date low water Date
County (fig. 7) type level measured level measured
Adams 405731094480801  Alluvial 22.95 02-04-94 21.95 02-01-93
Adams 410317094324801  Alluvial 3.60 02-03-94 2.61 02-01-93
Adams 410247094324801  Glacial Drift 2.40 07-27-94 2.29 06-14-93
Carroll 415658094462601  Alluvial 8.33 08-03-94 7.52 02-02-93
Carroll 420230094455101  Allavial 548 08-03-94 4.55 02-01-93
Cherokee 424039095342802  Alluvial 16.34 05-04-94 16.28 02-04-93
Cherokee 424523095313101  Alluvial 14.06 02-08-94 13.22 02-04-93
Cherokee 424523095313102  Alluvial 13.73 02-08-94 12.90 02-04-93
Cherokee 424523095313103  Alluvial 13.83 02-08-94 12.96 02-04-93
Freemont 404946095344801  Alluvial 19.96 05-05-94 19.58 11-03-92
Freemont 404946095344802  Alluvial 19.90 05-05-94 19.44 11-03-92
Humboldt 424736094244702  Alluvial 7.60 12-20-93 498 02-04-93
Ida 404946095344802  Alluvial 14.40 05-03-94 12.63 02-05-93
Mitchell 432156092484101  Glacial Drift 5.07 01-31-94 3.51 08-04-92
Montgomery  405403095004401  Alluvial 15.49 05-05-94 13.94 08-04-92
Montgomery  410103095594501  Alluvial 15.36 05-05-94 15.20 00-04-94
Page 403446095010701  Alluvial 3.00 07-26-94 2.80 10-06-87
Palo Alto 430246094421201  Alluvial 4.34 01-31-94 2.15 02-04-93
Palo Alto 430246094421202  Alluvial 6.48 05-03-94 2.95 07-27-90
Palo Alto 430246094421203  Alluvial 6.14 05-03-94 2.94 07-27-90
Palo Alto 430246094421204  Alluvial 6.14 05-03-94 2.93 07-27-90
Plymouth 424552096141301  Alluvial 9.85 07-28-94 9.76 02-04-93
Shelby 414211095161701  Alluvial 21.79 07-29-94 20.96 08-07-92

Historical low water levels were measured in twenty three wells in the state completed in glacial-drift aquifers
(table 3). These wells were located in twelve counties, all, with the exception of Mitchell county, in the western part
of the state. All wells in unconsolidated aquifers having historic lows were in alluvial aquifers, except for wells in
Adams and Mitchell counties which are completed in glacial drift aquifers.

There are five major bedrock-aquifer units in Iowa. The first is the Cambrian- Ordovician aquifer system, which
consists of aquifers in sandstone of Early Cambrian age and dolomite and sandstone of Late Cambrian to Early
Ordovician age. The basal aquifer of the Cambrian-Ordovician aquifer system, the Dresbach, is present locally in
northeastern and east-central Iowa. Overlying the Dresbach aquifer is the more areally extensive Jordan-St. Peter
aquifer. The uppermost aquifer in the Cambrian-Ordovician aquifer system is the Galena aquifer, which is separated
from the underlying Jordan-St. Peter aquifer by a shale confining unit. Overlying the Cambrian-Ordovician aquifer
system is the Silurian-Devonian aquifer, which yields water from fractures in Silurian dolomite and Devonian
limestone. Above the Silurian-Devonian aquifer is the Mississippian aquifer, which is composed of limestone and
dolomite of Mississippian age, which underlies about 60 percent of Iowa. Overlying the Mississippian aquifer are
discontinuous lenses of sandstone in the Cherokee and Kansas City Groups of Pennsylvanian age, which form small,
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localized aquifers. The Dakota aquifer, which yields water from sandstone of Cretaceous age in northwest and
western Iowa, is the youngest, bedrock-aquifer unit in the State,

Although not directly dependent on local infiltration by precipitation, recharge to confined buried-channel and
bedrock aquifers is affected by extended changes in climatic conditions as well as human-induced activities, such as
withdrawals by pumping. In most cases, the response of the confined aquifers to natural- and human-induced stresses
is not as rapid as the response exhibited by the unconfined, unconsolidated aquifers.

New historical high water levels were measured in eleven wells throughout the State (table 4). One historical
high water level was measured in a well completed in the Cambrian-Ordovician aquifer system, one in the Silurian
aquifer, two in the Mississippian aquifer, and seven historical high water levels were measured in wells completed in
the Dakota aquifer.

Table 4. Historical high water level measured during the 1994 water year in wells completed in bedrock aquifers

[Water-level measurements are in feet below land surface]

New Previous
historical historical
Well number Aquifer high water Date high Date
County (fig. 7) type level measured  water level measured
Buena Vista  425233094545001  Dakota 11506 01-31-94 131.65  05-06-85
Carroll 420705094394501  Dakota 4693  08-03-94 4738  10-11-91
Delaware 422029091144302  Silurian 10.74  08-10-94 16.59  05-30-91
Guthrie 414728094385301  Dakota 36.76  05-04-94 37.82  08-13-93
Ida 423107095383201  Mississippian 180.97 07-27-94 186.45 07-27-83
Mahaska 411914092274701  Mississippian 100.79  08-01-94 101.06  08-10-93
Monona 420139095155701 Dakota 183.60 11-03-93 "184.38  08-25-93
Monona 421018095591301  Dakota 49.62 11-0393 49.78  08-05-93
Plymouth 424805096074801  Cambrian-Ordovician 56.56  02-10-94 57.12  (8-04-93
Woodbury  422058095573701 Dakota 53.39 11-03-93 54.14  08-05-93
Woodbury  422910096135811  Dakota 128.10 07-28-94 128.32  07-08-87

New historical low water levels were measured in sixteen wells completed in bedrock aquifers in Iowa (table 5).
One of the historical low water levels were measured in wells completed in the Cambrian-Ordovician aquifer system,
six in the Silurian aquifer, seven in the Devonian aquifer, one in the Mississippian aquifer, and one historical low
water level was measured in a well completed in the Dakota aquifer.
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Table 5. Historical low water level measured during the 1994 water year in wells completed in bedrock aquifers

[Water-level measurements are in feet below land surface]

New Previous
historical historical
Well number Aquifer low water Date low water Date

County (fig. 7 type level measured level measured
Benton 420731092083801  Devonian 87.50 08-02-94 64.96 10-12-88
Benton 420731092083803  Devonian 65.36 02-03-94 65.03 10-12-88
Floyd 430200092435303  Devonian 74.35 05-02-94 74.00 08-04-92
Floyd 430200092435305  Devonian 76.63 11-01-93 73.84 08-07-92
Jackson 420842090165701  Cambrian-Ordovician 8.87 05-03-94 7.67 09-06-84
Johnson 413925091324001  Silurian 168.89 08-02-94 168.89 08-02-88
Johnson 414132091345501  Silurian 259.49 07-22-94 253.87 07-31-91
Johnson 414132091345502  Silurian 251.34 07-22-94 246.43 07-31-91
Johnson 414132091345503  Silurian 291.00 07-22-94 287.00 07-31-91
Lyon 432601096335511  Silurian 151.57 02-11-94 152.17 10-09-86
Madison 411727093483001  Mississippian 277.34 07-27-94 276.23 07-21-93
Marshall ~ 415640093062101  Silurian 23232 11-01-93 228.72 07-23-90
Mithcell 432156092484102  Devonian 11.92 01-31-94 10.73 02-01-93
Mithcell 432156092484103  Devonian 12.26 01-31-94 11.55 02-01-93
Mithcell 432156092484104  Devonian 14.92 01-31-94 14.24 02-01-93
Osceola 431620095482402  Dakota 238.48 07-28-94 236.27 05-05-93

Surface-Water Quality

Surface-water-quality data were collected in Iowa during water year 1994 at four National Stream-Quality
Accounting Network (NASQAN) stations and one Hydrologic Benchmark Network (HBMN) station. The NASQAN
stations in Iowa are 05463050 Cedar River at Cedar Falls, 05465500 Iowa River at Wapello, 05474000 Skunk River
at Augusta, and 05484500 Raccoon River at Van Meter. The HBMN station is 06897950 Elk Creek near Decatur City
(fig. 5). The combined drainage area of the five stations is approximately 25,000 mi2. Land use throughout the five
drainage basins is primarily agricultural. Samples were collected six times during the 1994 water year at the
NASQAN sites Cedar River at Cedar Falls and Raccoon River at Van Meter, five times at sites Iowa River at Wapello
and Skunk River at Augusta, and four times at the HBMN station Elk Creek near Decatur City.

Nearly all the samples collected at the five stations contained detectable concentrations of agricultural chemicals.
Dissolved nitrate plus nitrite as nitrogen (hereafter referred to as nitrate) was detected frequently in Iowa streams
during water year 1994, with most samples containing concentrations greater than the detection level of 0.05 mg/L
(milligrams per liter). Nitrate concentrations in these samples did not exceed 10 mg/L, which is the U.S.
Environmental Protection Agency (USEPA) Maximum Contaminant Level (MCL) for public drinking water
(USEPA, 1990, Maximum contaminant levels, subpart B of part 141, National primary drinking-water regulations:
U.S.Code of Federal Regulations, Title 40, Parts 100 to 149, revised as of July 1, 1990, p.553-677). For comparison,
in water year 1993, Raccoon River at Van Meter equalled 10ug/L two times.

Water samples collected three times at three NASQAN stations were analyzed for seven herbicides. Alachlor,
atrazine, cyanazine, metolachlor, metribuzin and deeththylatrazine were detected at least once, and trifluralin was not
detected. Water samples were collected four times at Raccoon River at Van Meter and analyzed for the same seven
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herbicides as mentioned above with the same results. The largest berbicide concentration was 4. lug/L (micrograms
per liter) of atrazine in a sample collected from the Cedar River at Cedar Falls in June 1994. The largest overall
concentration of these compounds in a single event was also on the Cedar River at Cedar Falls in June. This contained
4.1ug/l of atrazine, 2.40ug/l of metolachlor, 0.87ug/l of cynazine, 0.69ug/l of deethylatrazine, and 0.44 ug/l of
metribuzin. The atrazine concentration exceeded the USEPA MCL of 3.0ug/L. (USEPA,1992, Fact sheet: EPA 570/9-
91-012FS, December 1992). Herbicide concentrations were generally larger in water samples collected during May
and June than in samples collected at other times during water year 1994, Samples collected in October had the
lowest overall concentrations of the six herbicides during the 1994 water year.

Ground-Water Ouality

The Iowa ground-water-quality monitoring program has been operated since 1982 by the U.S. Geological Survey
in cooperation with the University of Iowa Hygienic Laboratory and the Iowa Department of Natural Resources,
Geological Survey Bureau. The purpose of the program is twofold: 1) to provide consistent and representative data
describing the chemical water quality of the principal aquifers of the State; and 2) to determine possible trends in both
water quality and spatial distribution of non-point source contaminants.

The ground-water-quality monitoring program was initiated to continue a program begun in 1950 by the State
Health Department that consisted of periodic, nonspecific sampling of untreated water from municipal supply wells.
Each year, approximately 250 wells, primarily municipal supply, were randomly-selected for sampling between April
and November. Between 1985 and 1989, the emphasis of the program was on the analysis of nitrate and herbicide
concentrations in samples from wells less than 200 feet in depth. Because of the random pattern of sampling both
spatially (different wells each year) and seasonally (different times during the year), trends in ground-water quality
were difficult to determine from the data. Therefore, in 1990, to provide year-to-year continuity of data and a more
statistically sound basis for the study of long-term water-quality trends, a sampling strategy based on a random
selection of wells weighted by aquifer vulnerability was implemented. Aquifer vulnerability was determined by the
frequency of atrazine detections in water samples collected from wells in the respective aquifers. In 1990 and 1991, a
fixed network of 50 wells was selected to be sampled annually, and approximately 200 wells continued to be selected
on a rotational basis.

In 1992, the investigation of water-quality trends became the primary focus of the program, and a 10-year work
plan was designed to eliminate spatial and seasonal variance, yet allow flexibility within the schedule to address
additional data needs. For sampling site selection in 1992, the well inventory was divided into categories based on
aquifer type and again on well depth for surficial aquifers, and into categories designated “vulnerable to
contamination” and "not vulnerable to contamination” based on the map "Groundwater Vulnerability Regions of
Iowa" for bedrock aquifers. Vulnerability was determined by the combination and interpretation of factors including
geologic and soil data, thickness of Quaternary cover, proximity to agricultural injection wells and sinkholes through
which contaminants can be introduced to the aquifer, and evaluation of historical ground water and well
contamination (Hoyer, B.E., and Hallberg, GR., 1991, Groundwater Vulnerability Regions of Iowa, Special Map
Series 11: Iowa Department of Natural Resources, scale 1:500,000). A total of 90 sites was chosen for sampling from
a well inventory comprising approximately 1,640 public supply wells. The sampling effort during the 1994 water
year is the third year of this 10-year program to determine possible ground-water-quality trends.

During the 1994 water year, a total of 101 ground-water samples were collected from municipal wells (figs. 9,10)
consisting of one bedrock (5 samples) and two surficial (96 samples) aquifers located throughout the State. Forty-five
of the wells from surficial aquifers were sampled as part of an ongoing program to determine water-quality trends,
and the remaining 56 wells were sampled in an effort to assess the water quality of shallow (< 300 feet deep) wells
located on the alluvial plains of the Missouri River and its tributaries. Because the samples from the latter assessment
will not be used as part of the ongoing network to investigate long-term water-quality trends, both the analytical data
and discussion of the results of the respective sampling efforts will be presented separately.
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Trends Assessment Network

Forty-five wells from two surficial aquifer types throughout the State were sampled (fig. 9). The aquifer types
include: 1) alluvial aquifers (31 wells) comprising sand and gravel associated with present-day fluvial systems; and 2)
glacial drift and buried channel aquifers (14 wells) associated with previous glaciation. Samples were collected
during June and July, 1994. All samples were analyzed by the University of Iowa Hygienic Laboratory for nutrients,
herbicides and regulated, volatile organic compounds VOC's, and are published in this report. Discussion of
analytical results will be limited to the nitrogen species nitrate and ammonia, and herbicides.

A summary of results of nutrient and herbicide analyses is listed by compound in table 6. Nitrate or ammonia was
detected in 43 of 45 samples analyzed for these compounds, and one or more herbicides were detected in 7 samples.

Table 6. Summary of nitrogen species and herbicides detected in samples from the trends assessment project
of the ground-water-quality monitoring network, water year 1994

[ng/L micrograms per liter; mg/L, milligrams per liter; <, less than detection limit]

Number of
samples in
Number of which
samples  compound was Maximum
Compound analyzed detected Detection level  concentration detected

Acetochlor 15 0 0.10 ug/L <.10pug/L
Ammonia 43 27 .10 mg/L 7.5 mg/L
Alachlor 15 0 10pg/L <.10 ug/L
Atrazine 15 4 10 pg/L 10 pg/L
Butylate 15 0 10 pg/L <10 ug/L
Cyanazine 15 1 10 pg/L 13 ug/l
Deethylatrazine 15 5 10 pg/L 23 ug/L
Deisopropylatrazine 15 0 10 pg/L <10 pug/L
Metolachlor 15 3 10 pg/L 2.1 pg/L
Metribuzin 15 0 10 pg/L <10 pg/L
Nitrate 45 26 10mg/L 17.0 mg/L
Prometryn 15 2 10 pg/L T3 ug/ll
Trifluralin 15 0 10 pg/l <.10 pg/L

Concentrations of nitrate greater than 3.0 mg/L generally can be attributed to human activities, whereas
concentrations less than 3.0 mg/L may indicate ambient concentrations from naturally occurring soil nitrogen or
geologic deposits (Madison, R.J., and Brunett, J.O., 1984, Overview of the occurrence of nitrate in ground water of
the United States, in National water summary 1984--Water quality trends: U.S. Geological Survey Water-Supply
Paper 2275, p. 93-105). Nitrate concentrations were greater than 3.0 mg/L in 17 of 45 samples. Concentrations in six
samples exceeded 10 mg/L, which is the USEPA MCL for public drinking water. Of the 26 samples that contained
detectable concentrations of nitrate, 85 percent were from wells completed in alluvial aquifers, and 15 percent were
from glacial drift and buried channel aquifers. The median concentration of all samples was 0.5 mg/L, however when
the wells are separated into categories based on well depth, the median nitrate concentrations vary from 1.8 mg/L in
wells less than 50 feet deep to 3.4 mg/L in wells from 50 to 100 feet deep to <0.10 mg/L in wells greater than 100 feet
deep. The maximum nitrate concentration was 17.0 mg/L. Twenty-seven samples had detectable ammonia
concentrations. Of these samples, 59 percent were collected from alluvial aquifers, and 41 percent were from glacial
drift and buried channel aquifers.
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Water from 7 of the 15 wells sampled for herbicides contained detectable concentrations of one or more
herbicides or herbicide degradation products. For analysis, a screen for triazines and for alachlor was performed on
all samples. Those with concentrations above the detection level (0.10 mg/L) were further analyzed for 8 herbicides
commonly used in Iowa, two atrazine degradation products, and acetochlor, which was first introduced during the
1994 water year. No sample contained herbicide concentrations that exceeded the MCL or proposed MCL of any of
the analytes. Six of seven samples contained atrazine or its metabolite, deethylatrazine. Cyanazine, metolachlor, and/
or prometryn were also detected in four samples. No detectable amounts of alachlor, metribuzin, butylate, trifluralin,
deisopropylatrazine, or acetochlor were found in any of the samples. All samples with detectable herbicide
concentrations were from wells completed in alluvial aquifers. The detection frequency in wells less than 100 feet
deep (20 percent) is greater than the rate of occurrence during the same period of the previous two years (15 percent
in 1992; 11 percent in 1993), but less than the 22-percent rate described for the same periods prior to 1988 (Detroy,
M.G., 1988, Ground-water-quality-monitoring program in Iowa: Nitrate and pesticides in shallow aquifers: U.S.
Geological Survey Water-Resources Investigations Report 88-4123, 32 p.). A direct comparison of detection
frequency between 1988 and 1994 may be misleading because each year different wells were sampled, however
comparison is feasible between years 1992 through 1994 because essentially the same wells were used. Variance in
detection frequency may reflect several factors including changes in agricultural practices concerning use of
herbicides, and climactic conditions.

Missouri River and Tributary Alluvium Assessment

Fifty-six wells located in the alluvial plains of the Missouri River and its tributaries were sampled (fig. 10). The
wells were completed in two surficial and one bedrock aquifer consisting of alluvium (38 wells), glacial drift or
buried channel deposits (13 wells), and Cretaceous-age sandstones of the Dakota Group (5 wells). Based on the
combination and interpretation of factors including geologic and soil data, well depth, thickness of Quaternary cover,
and the evaluation of historical groundwater and well contamination, all wells sampled were considered to be
vulnerable to surface-applied agricultural chemicals or other compounds. The purpose of this assessment was to
compare analytical results from a portion of the State to the 1994 results of the statewide ground-water-quality
monitoring program. Samples were collected during August and September, 1994. All samples were analyzed by the
University of Iowa Hygienic Laboratory for nutrients, herbicides and (VOC's), and are published in this report.
Discussion and comparison of analytical results with the ongoing water-quality trends network will be limited to the
nitrogen species nitrate and ammonia, and herbicides. .

A summary of results of nutrient and herbicide analyses is listed by compound in table 7. Nitrate or ammonia was
detected in 54 of 56 samples analyzed for these compounds, and one or more herbicides were detected in 9 samples.
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Table 7. Summary of nitrogen species and herbicides detected in samples from the Missouri River and
tributary alluvium assessment project of the ground-water-quality monitoring network, water year
1994

[ug/L micrograms per liter; mg/L, milligrams per liter; <, less than detection limit]

Number of
samples in
Number of which
samples  compound was Maximum
Compound analyzed detected Detection level  concentration detected

Acetochlor 19 0 0.10 ug/L <10 pg/L
Ammonia 56 26 10 mg/L 40 mg/L
Alachlor 19 1 10 pug/L a1 g/l
Atrazine 19 8 .10 pg/L 22 ugl
Butylate 19 0 10 pg/lL <10 ug/L
Cyanazine 19 1 10 ug/l 26 pg/L
Deethylatrazine 19 4 10 pg/L 23 pg/L
Deisopropylatrazine 19 1 10 pg/l 19 pg/L
Metolachlor 19 4 10 pg/L 4.7 pg/L
Metribuzin 19 0 10 pg/l <10 pg/L
Nitrate 56 35 .10 mg/L. 18.0 mg/L
Prometryn 19 2 10 pg/L 20 pg/l
Trifluralin 19 0 10 pg/L <.10 pg/L

Nitrate concentrations from samples from these wells were greater than 3.0 mg/L in 21 of 56 samples.
Concentrations in four samples exceeded the USEPA MCL of 10 mg/L. Of the 35 samples that contained detectable
concentrations of nitrate, 77 percent were from wells completed in alluvial aquifers, 14 percent were from glacial
drift and buried channel aquifers, and 9 percent were from the Dakota Group. The median nitrate concentrations
from these groupings were 2.6 mg/L, <0.1 mg/L and 0.3 mg/L, respectively. The median concentration of all samples
from surficial aquifers was 1.0 mg/L, however when the wells are separated into categories based on well depth, the
median nitrate concentrations decrease from 3.9 mg/L in wells less than 50 feet deep to 0.4 mg/L in wells from 50 to
100 feet deep to <0.10 mg/L in wells greater than 100 feet deep. The maximum nitrate concentration was 18.0 mg/L.
Twenty-six samples had detectable ammonia concentrations. Of these samples, 54 percent were collected from
alluvial aquifers, 35 percent were from glacial drift and buried channel aquifers, and 11 percent were from the Dakota
Group.

Water from 9 of the 19 wells sampled for herbicides contained detectable concentrations of one or more
herbicides or herbicide degradation products. No sample contained herbicide concentrations that exceeded the MCL
or proposed MCL of any of the analytes. All nine samples contained atrazine or its metabolite, deethylatrazine.
Alachlor, cyanazine, metolachlor, prometryn andfor deisopropylatrazine were also detected in five samples. No
detectable amounts of metribuzin, butylate, trifluralin, or acetochlor were found in any of the samples, Eight of nine
samples with detectable herbicide concentrations were from wells completed in alluvial aquifers, and one sample was
from the bedrock aquifer. The detection frequency in wells Iess than 100 feet deep is 24 percent.
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SPECIAL NETWORKS AND PROGRAMS

Hydrologic Benchmark Network is a network of 57 sites in small drainage basins around the country whose
purpose is to provide consistent data on the hydrology, including water quality, and related factors in representative
undeveloped watersheds nationwide, and to provide analyses on a continuing basis to compare and contrast conditions
observed in basins more obviously affected by the activities of man.

National Stream Quality Accounting Network (NASQAN) is a nationwide data-collection network designed by
the U.S. Geological Survey to meet many of the information needs of government agencies and other groups involved
in natural or regional water-quality planning and management. The 500 or so sites in NASQAN are generally located
at the downstream ends of hydrologic accounting units designated by the U.S. Geological Survey Office of Water Data
Coordination in consultation with the Water Resources Council. The objectives of NASQAN are (1) to obtain
information on the quality and quantity of water moving within and from the United States through a systematic and
uniform process of data collection, summarization, analysis, and reporting such that the data may be used for, (2)
description of the areal variability of water quality in the Nation’s rivers through analysis of data from this and other
programs, (3) detection of changes or trends with time in the pattern of occurrence of water-quality characteristics, and
(4) providing a nationally consistent data base useful for water-quality assessment and hydrologic research.

The National Trends Network (NTN) is a 150-station network for sampling atmospheric deposition in the United
States. The purpose of the network is to determine the variability, both in location and in time, of the composition of
atmospheric deposition, which includes snow, rain, dust particles, aerosols, and gases. The core from which the NTN
was built was the already-existing deposition-monitoring network of the National Atmospheric Deposition Program
(NADP).

Radiochemical Program is a network of regularly sampled water-quality stations where samples are collected to
be analyzed for radioisotopes. The streams that are sampled represent major drainage basins in the conterminous
United States.

Tritium Network is a network of stations which has been established to provide baseline information on the
occurrence of tritium in the Nation’s surface waters. In addition to the surface-water stations in the network, tritium
data are also obtained at a number of precipitation stations. The purpose of the precipitation stations is to provide an
estimate sufficient for hydrologic studies of the tritium input to the United States.

EXPLANATION OF THE RECORDS

The surface-water and ground-water records published in this report are for the 1994 water year that began October
1, 1993, and ended September 30, 1994. A calendar of the water year is provided on the inside of the front cover. The
records contain streamflow data, stage and content data for lakes and reservoirs, water-quality data for surface and
ground water, and ground-water-level data. The locations of the stations and wells where the data were collected are
shown in figures 3-5, 7, 9, 10. The following sections of the introductory text are presented to provide users with a
more detailed explanation of how the hydrologic data published in this report were collected, analyzed, computed, and
arranged for presentation.

Station Identification Numbers

Each data station, whether streamsite or well, in this report is assigned a unique identification number. This number
is unique in that it applies specifically to a given station and to no other. The number usually is assigned when a station
is first established and is retained for that station indefinitely. The systems used by the U.S. Geological Survey to
assign identification numbers for surface-water stations and for ground-water well sites differ, but both are based on
geographic location. The “downstream order” system is used for regular surface-water stations and the “latitude-
longitude” system is used for wells. )

Downstream Order System

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in a downstream direction
along the main stream. All stations on a tributary entering upstream from a mainstream station are listed before that
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station. A station on a tributary that enters between two mainstream stations is listed between them. A similar order is
followed in listing stations on first rank, second rank, and other ranks of tributaries. The rank of any tributary with
respect to the stream to which it is immediately tributary is indicated by an indention in the “List of Stations” in the
front of this report. Each indention represents one rank. This downstream order and system of indention shows which
stations are on tributaries between any two stations and the rank of the tributary on which each station is situated.

The station-identification number is assigned according to downstream order. In assigning station numbers, no
distinction is made between partial-record stations and other stations; therefore, the station number for a partial-record
station indicates downstream-order position in a list made up of both types of stations. Gaps are left in the series of
numbers to allow for new stations that may be established; hence, the numbers are not consecutive. The complete
eight-digit number for each station, such as 05388250, which appears just to the left of the station name, includes the
two-digit Part number “05” plus the six-digit downstream-order number “388250.” The Part number designates the
major river basin; for example, Part “05” is the Mississippi River Basin.

Latitude-Longitude System

The identification numbers for wells and miscellaneous surface-water sites are assigned according to the grid
system of latitude and longitude. The number consists of 15 digits. The first six digits denote the degrees, minutes, and
seconds of latitude, the next seven digits denote degrees, minutes, and seconds of longitude, and the last two digits
(assigned sequentially) identify the wells or other sites within a 1-second grid. This site-identification number, once
assigned, is a pure number and has no locational significance. In the rare instance where the initial determination of
latitude and longitude are found to be in error, the station will retain its initial identification number; however, its true
latitude and longitude will be listed in the LOCATION paragraph of the station description. (See figure below.)

Latitude and longitude coordinates for wells:

1. 414315091252001
2. 414315091252002
3. 414316091251901

41°43'17".
N
3 T
°
16” ;
1
2 e
.
41°43'15”
g1o25°21 20" 91°25'19”

Figure 11. Latitude-longitade well number.
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Numbering System For Wells

Each well is identified by means of (1) a 15-digit number that is based on the grid system of latitude and longitude,
and (2) a local number that is provided for continuity with older reports and for other use as dictated by local needs.
For maximum utility, latitude and longitude code numbers are determined to seconds in order that each well may have
a unique number. The first six digits denote degrees, minutes, and seconds of north latitude; the next seven digits are
degrees, minutes, and seconds of west longitude; and the last two numbers are a sequential number assigned in the
order in which the wells are located in a 1-second quadrangle.

The local well numbers are in accordance with the Bureau of Land Management’s system of land subdivision. Each
well number is made up of three segments. The first segment indicates the township, the second the range, and the third
the section in which the well is located (fig. 12. The letters after the section number which are assigned in a counter-
clockwise direction (beginning with “A” in the northeast quarter), represent subdivisions of the section. The first letter
denotes a 160-acre tract, the second a 40-acre tract, the third a 10-acre tract, and the fourth a 2.5 acre tract. Numbers
are added as suffixes to distinguish wells in the same tract. Thus, the number 96-20-3CDBD1 designates the well in
the SE 1/4 NW 1/4 SE 1/4 SW 1/4 sec.3, T.96 N., R20 W,

96-20-3 CDBD1

6| 5| 4 'A 2| 1

78910\1\12 B A

18|17 |16 | 15| 14| T3

3
19|20 (21|22 23 24\ B A
30 | 29| 28| 27| 26| 25 \\ D

31 | 32| 33| 34| 35| 36 ° e

Figure 12. Local well-numbering system for well 96-20-3CDBD1.

Records of Stage and Water Discharge

Records of stage and water discharge may be complete or partial. Complete records of discharge are those obtained
using a continuous stage-recording device through which either instantaneous or mean daily discharges may be
computed for any time, or any period of time, during the period of record. Complete records of lake or reservoir
content, similarly, are those for which stage or content may be computed or estimated with reasonable accuracy for
any time, or period of time. They may be obtained using a continuous stage-recording device, but need not be. Because
daily mean discharges and end-of-day contents commonly are published for such stations, they are referred to as “daily
stations.” Location of all complete-record surface water stations which are given in this report are shown in figure 12.

Partial records are obtained through discrete measurements without using a continuous stage-recording device and
generally pertain only to a characteristic of either high, medium or low flow. The location of all active, crest-stage
gaging stations are shown in figure 14.
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Data Collection and Computation

The data obtained at a complete-record gaging station on a stream or canal consist of a continuous record of stage,
individual measurements of discharge throughout a range of stages, and notations regarding factors that may affect the
relationships between stage and discharge. These data, together with supplemental information, such as weather
records, are used to compute daily discharges. The data obtained at a complete-record gaging station on a lake or
reservoir congist of a record of stage and of notations regarding factors that may affect the relationship between stage
and lake content. These data are used with stage-capacity curves or tables to compute lake storage.

Continuous records of stage are obtained with analog recorders that trace continuous graphs of stage or with digital
recorders that punch stage values on paper tapes at selected time intervals. Measurements of discharge are made with
current meters using methods adopted by the Geological Survey as a result of experience accumulated since 1880.
These methods are described in standard textbooks, in Water-Supply Paper 2175, and in U.S. Geological Survey
Techniques of Water-Resources Investigations, Book 3, Chapter A6.

In computing discharge records, results of individual measurements are plotted against the corresponding stages,
and stage-discharge relation curves are then constructed. From these curves, rating tables indicating the approximate
discharge for any stage within the range of the measurements are prepared. If it is necessary to define extremes of
discharge outside the range of the current-meter measurements, the curves are extended using: (1) logarithmic plotting;
(2) velocity-area studies; (3) results of indirect measurements of peak discharge, such as slope-area or contracted-
opening measurements, and computations of flow over dams or weirs; or (4) step-backwater techniques.

Daily mean discharges are computed by applying the daily mean stages (gage heights) to the stage-discharge
curves or tables. If the stage-discharge relation is subject to change because of frequent or continual change in the
physical features that form the control, the daily mean discharge is determined by the shifting-control method, in which
correction factors based on the individual discharge measurements and notes of the personnel making the
measurements are applied to the gage heights before the discharges are determined from the curves or tables. This
shifting-control method also is used if the stage-discharge relation is changed temporarily because of aquatic growth
or debris on the control. For some stations, formation of ice in the winter may so obscure the stage-discharge relations
that daily mean discharges must be estimated from other information such as temperature and precipitation records,
notes of observations, and records for other stations in the same or nearby basins for comparable periods.

At some stream-gaging stations, the stage-discharge relation is affected by the backwater from reservoirs, tributary
streams, or other sources. This necessitates the use of the slope method in which the slope or fall in areach of the stream
is a factor in computing discharge. The slope or fall is obtained by means of an auxiliary gage set at some distance
from the base gage. At some stations the stage-discharge relation is affected by changing stage; at these stations the
rate of change in stage is used as a factor in computing discharge.

In computing records of lake or reservoir contents, it is necessary to have available from surveys, curves or tables
defining the relationship of stage and content. The application of stage to the stage-content curves or tables gives the
contents from which daily, monthly, or yearly changes then are determined. If the stage-content relation changes
because of deposition of sediment in a lake or reservoir, periodic resurveys may be necessary to redefine the relation.
Even when this is done, the contents computed may become increasingly in error as the lapsed time since the last
survey increases. Discharges over lake or reservoir spillways are computed using stage-discharge relations.

For some gaging stations, there are periods when no gage-height record is obtained, or the recorded gage height is
so faulty that it cannot be used to compute daily discharge or contents. This happens when the recorder stops or
otherwise fails to operate properly, intakes are plugged, the float is frozen in the well, or for various other reasons. For
these periods, the daily discharges are estimated from the recorded range in stage, discharge computed before and after
the missing record, discharge measurements, weather records, and comparison with other station records from the
same or nearby basins. Likewise, daily contents may be estimated from operator’s logs, previous or following record,
inflow-outflow studies, and other information. Information explaining how estimated daily-discharge values are
identified in station records is included in the next two sections, “Data Presentation” (REMARKS paragraph) and
“Identifying Estimated Daily Discharge.”
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Data Presentation

Streamflow data in this report are presented in a new format that is considerably different from the format in data
reports prior to the 1991 water year. The major changes are that statistical characteristics of discharge now appear in
tabular summaries following the water-year data table and less information is provided in the text or station manuscript
above the table. These changes represent the results of a pilot program to reformat the annual water-data report to meet
current user needs and data preference.

The records published for each continuous-record surface-water discharge station (gaging station) consist of four
parts, the manuscript or station description; the data table of daily mean values of discharge for the current water year
with summary data; a tabular statistical summary of monthly mean flow data for a designated period, by water year;
and a summary statistics table that includes statistical data of annual, daily, and instantaneous flows as well as data
pertaining to annual runoff, 7-day low-flow minimums, and flow duration.

Stati .

The manuscript provides, under various headings, descriptive information, such as station location; period of
record; historical extremes outside period of record; record accuracy; and other remarks pertinent to station operation
and regulation. The following information, as appropriate, is provided with each continuous record of discharge or lake
content. Comments to follow clarify information presented under the various headings of the station description.

LOCATION.--Information on locations is obtained from the most accurate maps available. The location of the
gage with respect to the cultural and physical features in the vicinity and with respect to the reference place mentioned
in the station name is given. River mileages were determined by methods given in “River Mileage Measurement,”
Bulletin 14, Revision of October 1968, prepared by the Water Resources Council or were provided by the U.S. Army
Corps of Engineers.

DRAINAGE AREA.--Drainage areas are measured using the most accurate maps available. Because the type of
maps available varies from one drainage basin to another, the accuracy of drainage areas likewise varies. Drainage
areas are updated as better maps become available.

PERIOD OF RECORD.--This indicates the period for which there are published records for the station or for an
equivalent station. An equivalent station is one that was in operation at a time that the present station was not, and
whose location was such that records from it can reasonably be considered equivalent with records from the present
station.

REVISED RECORDS.-- because of new information, published records occasionally are found to be incorrect,
and revisions are printed in later reports. Listed under this heading are all the reports in which revisions have been
published for the station and the water years to which the revisions apply. If a revision did not include daily, monthly,
or annual figures of discharge, that fact is noted after the year dates as follows: “(M)” means that only the instantaneous
maximum discharge was revised; “(m)” that only the instantaneous minimum was revised; and “(P)” that only peak
discharges were revised. If the drainage area has been revised, the report in which the most recently revised figure was
first published is given.

GAGE.-The type of gage in current use, the datum of the current gage sea level (see “Definition of Terms”), and
a condensed history of the types, locations, and datums of previous gages are given under this heading.

REMARKS.--All periods of estimated daily-discharge record will either be identified by date in this paragraph of
the station description for water-discharge stations or flagged in the daily-discharge table. (See next section,
“Identifying Estimated Daily Discharge.”) If a REMARKS paragraph is used to identify estimated record, the
paragraph will begin with this information presented as the first entry. The paragraph is also used to present
information relative to the accuracy of the records, to special methods of computation, and to conditions that affect
natural flow at the station. In addition, information may be presented pertaining to average discharge data for the period
of record; to extremes data for the period of record and the current year; and, possibly, to other pertinent items. For
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reservoir stations, information is given on the dam forming the reservoir, the capacity, outlet works and spillway, and
purpose and use of the reservoir.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a
cooperating organization are identified here.

EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum stages and maximum
and minimum discharges or content. Extremes are published only for stations with significant flow regulation and
where extremes occurred in pre-regulation periods. Unless otherwise qualified, the maximum discharge or content is
the instantaneous maximum corresponding to the highest stage that occurred. The highest stage may have been
obtained from a graphic or digital recorder, a crest-stage gage, or by direct observation of a nonrecording gage. If the
maximum stage did no occur on the same day as the maximum discharge or content, it is given separately. Similarly,
the minimum is the instantaneous minimum discharge, unless otherwise qualified, and was determined and is reported
in the same manner as the maximum.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included here is information concerning major floods or
unusually low flows that occurred outside the stated period of record. The information may or may not have been
obtained by the U.S. Geological Survey.

REVISIONS.--If a critical error in published records is discovered, a revision is included in the first report
published following discovery of the error.

Although rare, occasionally the records of a discontinued gaging station may need revision. Because, for these
stations, there would be no current or, possibly, future station manuscript published to document the revision in a
“Revised Records” entry, users of data for these stations who obtained the record from previously published data
reports may wish to contact the District Office (address given on the back of the title page of this report) to determine
if the published records were ever revised after the station was discontinued. Of course, if the data for a discontinued
station were obtained by computer retrieval, the data would be current and there would be no need to check because
any published revision of data is always accompanied by revision of the corresponding data in computer storage.

Manuscript information for lake or reservoir stations differs from that for stream stations in the nature of the
“Remarks” and in the inclusion of a skeleton stage-capacity table when daily contents are given.

Headings for AVERAGE DISCHARGE, EXTREMES FOR PERIOD OF RECORD, and EXTREMES FOR
CURRENT YEAR have been deleted and the information contained in these paragraphs is now presented in the tabular
summaries following the discharge table or in the REMARKS paragraph, as appropriate. EXTREMES FOR PERIOD
OF RECORD are now presented only for stations with significant flow regulation and where extremes occurred in pre-
regulation periods. No changes have been made to the data presentations of lake contents or reservoir storage.

Data table of daily mean values

The daily table for stream-gaging stations gives mean discharge for each day and is followed by monthly and yearly
summaries. In the monthly summary below the daily table, the line headed “TOTAL” gives the sum of the daily
figures. The line headed “MEAN” gives the average flow in cubic feet per second during the month. The lines headed
“MAX” and “MIN” give the maximum and minimum daily discharges, respectively, for the month. Discharge for the
month also is usually expressed in cubic feet per second per square mile (line headed “CFSM”), or in inches (line
headed “IN.”), or in acre-feet (line headed “AC-FT”). Figures for cubic feet per second per square mile and runoff in
inches are omitted if there is extensive regulation or diversion or if the drainage area includes large noncontributing
areas. In the yearly summary below the monthly summary, the figures shown are the appropriate discharges for the
calendar and water years. At some stations monthly and (or) yearly observed discharges are adjusted for reservoir
storage or diversion, or diversions or reservoir contents are given. These figures are identified by a symbol and
corresponding footnote.
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Statistics of monthl |

A tabular summary of the mean (line headed “MEAN"), maximum (line headed “MAX”), and minimum (line
headed “MIN”) of monthly mean flows for each month for a designated period is provided below the mean values
table. The water years of the first occurrence of the maximum and minimum monthly flows are provided immediately
below those figures. The designated period will be expressed as “FOR PERIOD OF RECORD, BY WATER YEAR
(WY),” for unregulated streams for the water years listed in the PERIOD OF RECORD paragraph in the station
manuscript. It will consist of all of the station record within the specified water years, inclusive, including complete
months of record for partial water years, if any, and may coincide with the period of record for the station. The water
years for which the statistics are computed will be consecutive, unless a break in the station record is indicated in the
manuscript. For significantly regulated streams the first and last water years of the range of years will be given for the

post-regulation period.
S L.

A table tiled “SUMMARY STATISTICS” follows the statistics of monthly mean data tabulation. This table
consists of four columns, with the first column containing the line headings of the statistics being reported. The table
provides a statistical summary of yearly, daily, and instantaneous flows, not only for the current water year but also
for the previous calendar year and for a designated period, as appropriate. The designated period selected, “PERIOD
OF RECORD,” for unregulated streams, will consist of all of the station record within the specified water years,
inclusive, including complete months of record for partial water years, if any, and may coincide with the period of
record for the station. The water years for which the statistics are computed will be consecutive, unless a break in the
station record is indicated in the manuscript. For significantly regulated streams the period selected will be designated
as“WATER YEARS ___-___,” for the post regulation period. All of the calculations for the statistical characteristics
designated ANNUAL (See line headings below.), except for the “ANNUAL 7-DAY MINIMUM” statistic, are
calculated for the designated period using complete water years. The other statistical characteristics may be calculated
using partial water years.

The date or water year, as appropriate, of the first occurrence of each statistic reporting extreme values of discharge .
is provided adjacent to the statistic. Repeated occurrences may be noted in the REMARKS paragraph of the manuscript
or in footnotes. Because the designated period may not be the same as the station period of record published in the
manuscript, occasionally the dates of occurrence listed for the daily and instantaneous extremes in the designated-
period column may not be within the selected water years listed in the heading. When this occurs, it will be noted in
the REMARKS paragraph or in foomotes. Selected streamflow duration curve statistics and runoff data are also given.
Runoff data may be omitted if there is extensive regulation or diversion of flow in the drainage basin.

The following summary statistics data, as appropriate, are provided with each continuous record of discharge.
Comments to follow clarify information presented under the various line headings of the summary statistics table.

ANNUAL TOTAL.--The sum of the daily mean values of discharge for the year. At some stations the annual
total discharge is adjusted for reservoir storage or diversion. The adjusted figures are identified by a
symbol and corresponding footnotes.

ANNUAL MEAN.--The arithmetic mean of the individual daily mean discharges for the year noted or for the
designated period. At some stations the yearly mean discharge is adjusted for reservoir storage or
diversion. The adjusted figures are identified by a symbol and corresponding footnotes.

HIGHEST ANNUAL MEAN.--The maximum annual mean discharge occurring for the

designated period.

LOWEST ANNUAL MEAN.--The minimum annual mean discharge occurring for the
designated period.

HIGHEST DAILY MEAN.--The maximum daily mean discharge for the year or for the
designated period.
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LOWEST DAILY MEAN.--The minimum daily mean discharge for the year or for the
designated period.

ANNUAL 7-DAY MINIMUM.--The lowest mean discharge for 7 consecutive days for a calendar year or a
water year. Note that most low-flow frequency analyses of annual 7-day minimum flows use a climatic
year (April 1 - March 31). The date shown in the summary statistics table is the initial date of the 7-day
period. (This value should not be confused with the 7-day 10-year low-flow statistic.)

INSTANTANEOUS PEAK FLOW.--The maximum instantaneous discharge occurring for the water year or
for the designated period. Note that secondary instantaneous peak discharges above a selected base
discharge are stored in District computer files for stations meeting certain criteria. Those discharge
values may be obtained by writing to the District Office. (See address on back of title page of this report.)

INSTANTANEOUS PEAK STAGE.--The maximum instantaneous stage occurring for the water year or for
the designated period. If the dates of occurrence for the instantaneous peak flow and instantaneous peak
stage differ, the REMARKS paragraph in the manuscript or a footnote may be used to provide further
information.

INSTANTANEOUS LOW FLOW.--The minimum instantaneous discharge occurring for the water year or
for the designated period.

ANNUAL RUNOFF.--Indicates the total quantity of water in runoff for a drainage area for the year. Data
reports may use any of the following units of measurement in presenting annual runoff data:

Acre-foot (AC-FT) is the quantity of water required to cover 1 acre to a depth of 1 foot and
is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Cubic feet per second per square mile (CSFM) is the average number of cubic feet of water
flowing per second from each square mile of area drained, assuming the runoff is
distributed uniformly in time and area.

Inches (INCHES) indicates the depth to which the drainage area would be covered if all of
the runoff for a given time period were uniformly distributed on it.

10 PERCENT EXCEEDS.--The discharge that is exceeded 10 percent of the time for the designated period.
50 PERCENT EXCEEDS.--The discharge that is exceeded 50 percent of the time for the designated period.

90 PERCENT EXCEEDS.--The discharge that is exceeded 90 percent of the time for the designated period.

Data collected at partial-record stations follow the information for continuous-record sites. Data for partial-record
discharge stations are presented in two tables. The first is a table of annual maximum stage and discharge at crest-stage
stations, and the second is a table of discharge measurements at low-flow partial-record stations. The tables of partial-
record stations are followed by a listing of discharge made at sites other than continuous-record or partial-record
stations. These measurements are generally made in times of drought or flood to give better areal coverage to those
events. Those measurements and others collected for some special reason are called measurements at miscellaneous
sites.

Identifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-discharge tables of annual State data reports are identified
by listing the dates of the estimated record in the REMARKS paragraph of the station description.



WATER RESOURCES DATA - IOWA, 1994 33
Accuracy of the Records

The accuracy of streamflow records depends primarily on: (1) The stability of the stage-discharge relation or, if
the control is unstable, the frequency of discharge measurements; and (2) the accuracy of measurements of stage,
measurements of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under “REMARKS.” “Excellent” means that about 95 percent
of the daily discharges are within 5 percent of their true values; “good,” within 10 percent; and “fair,” within 15
percent. Records that do not meet the criteria mentioned are rated “poor.” leferent accuracies may be attributed to
different parts of a given record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values less
than 1 ft’/s the nearest tenth between 1.0 and 10 f*/s; to whole numbers between 10 and 1,000 ft*/s; and to 3 significant
figures for more than 1,000 ft’/s. The number of significant figures used is based solely on the magnitude of the
discharge value. The same rounding rules apply to discharges listed for partial-record stations and miscellaneous sites.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff due to the effects of
diversion, consumption, regulation by storage, increase or decrease in evaporation due to artificial causes, or to other
factors. For such stations, figures of cubic feet per second per square mile and of runoff, in inches, are not published.

Other Records Available

Information used in the preparation of the records in this publication, such as discharge-measurement notes, gage-
height records, temperature measurements, and rating tables is on file in various field offices of the Iowa District. Also,
most of the daily mean discharges are in computer-readable form and have been analyzed statistically. Information on
the availability of the unpublished information or on the results of statistical analyses of the published records may be
obtained from the offices whose addresses are given on the back of the title page of this report.

Records of -Water

Records of surface-water quality ordinarily are obtained at or near streamgaging stations because interpretation of
records of surface-water quality nearly always requires corresponding discharge data. Records of surface-water quality
in this report may involve a variety of types of data and measurement frequencies.

Classification of Records

Water-quality data for surface-water sites are grouped into one of three classifications. A continuing-record station
is a site where data are collected on a regularly scheduled basis. Frequency may be once or more times daily, weekly,
monthly, or quarterly. A partial-record station is a site where limited water-quality data are collected systematically
over a period of years. Frequency of sampling is usually less than quarterly. A miscellanegus sampling site is a location
other than a continuing or partial-record station, where random samples are collected to give better areal coverage to
define water-quality conditions in the river basin.

A careful distinction needs to be made between “continuing records” as used in this report and “continuous
recordings,” which refers to a continuous graph or a series of discrete values punched at short intervals on a paper tape.
Some records of water quality, such as temperature and specific conductance, may be obtained through continuous
recordings; however, because of costs, most data are obtained only monthly or less frequently. Locations of stations
for which records on the quality of surface water appear in this report are shown in figure 4.

Arrangement of Records

Water-quality records collected at a surface-water daily record station are published immediately following that
record, regardless of the frequency of sample collection. Station number and name are the same for both records.
Where a surface-water daily record station is not available or where the water quality differs significantly from that at
the nearby surface-water station, the continuing water-quality record is published with its own station number and
name in the regular downstream-order sequence. Water-quality data for partial-record stations and for miscellaneous
sampling sites appear in separate tables following the table of discharge measurements at miscellaneous sites.
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On-Site Measurements and Sample Collection

In obtaining water-quality data, a major concern needs to be assuring that the data obtained represent the in situ
quality of the water. To assure this, certain measurements, such as water temperature, pH, alkalinity and dissolved
oxygen, are made onsite when the samples are taken. To assure that measurements made in the laboratory also
represent the in situ water, carefully prescribed procedures are followed in collecting the samples, in treating the
samples to prevent changes in quality pending analysis, and in shipping the samples to the laboratory. Procedures of
onsite measurements and for collecting, treating, and shipping samples are given in publications on “Techniques of
Water-Resources Investigations,” Book 1, Chap. C2; Book 3, Chap. C2; Book 5, Chap. Al, A3, and A4. All of these
references are listed on p. 54-56 of this report. Also, detailed information on collecting, treating, and shipping samples
may be obtained from the Geological Survey District office.

One sample can define adequately the water quality at a given time if the mixture of solutes throughout the stream
cross section is homogeneous. However, the concentration of solutes at different locations in the cross section may
vary widely with different rates of water discharge, depending on the source of material and the turbulence and mixing
of the stream. Some streams must be sampled through several vertical sections to obtain the representative sample
needed for an accurate mean concentration and for use in calculating load. All samples obtained for the National
Stream Quality Accounting Network are obtained from at least several verticals. Whether samples are obtained from
the centroid of flow or from several verticals, depends on flow conditions and other factors which must be evaluated

by the collector.

Chemical-quality data published in this report are considered to be the most representative values available for
stations listed. The values reported represent water-quality conditions at the time of sampling as much as possible,
consistent with available sampling techniques and methods of analysis.

Water Temperature and Specific Conductance

Water temperatures are measured at most of the water-quality stations. The measurement of temperature and
specific conductance is performed during each regular site visit (usually at a six week interval) to streamgaging
stations. Records of stream temperature indicate significant thermal characteristics of the stream when analyzed over
a long period of record. Large streams have small daily temperature variations while shallow streams may have a daily
range of several degrees and may closely follow the changes in air temperature. Furthermore, some streams may be
affected by waste-heat discharge.

Specific conductance can be used as a general indicator of stream quality. This determination is easily made in the
field with a portable meter, and the results are very useful as general indicators of dissolved-solids concentration or as
a base for extrapolating other analytical data. Records for temperature and specific conductance appear in the section
“Analyses of samples collected at miscellaneous sites”.

Sediment
Suspended-sediment concentrations are determined from samples collected by using depth-integrating samples.

Samples usually are obtained at several verticals in the cross section, or a single sample may be obtained at a fixed
point and a coefficient applied to determine the mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have been collected more
frequently (twice daily or, in some instances, hourly). The published sediment discharges for days of rapidly changing
flow or concentration were computed by the subdivided-day method (time-discharge weighted average). Therefore,
for those days when the published sediment discharge value differs from the value computed as the product of
discharge times mean concentration times 0.0027, the reader can assume that the sediment discharge for that day was
computed by the subdivided-day method. For periods when no samples were collected, daily discharges of suspended
sediment were estimated on the basis of water discharge, sediment concentrations observed immediately before and
after the periods, and suspended-sediment loads for other periods of similar discharge.
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At other stations, suspended-sediment samples were collected periodically at many verticals in the stream cross
section. Although data collected periodically may represent conditions only at the time of observations, such data are
useful in establishing seasonal relations between quality and streamflow and in predicting long-term sediment-
discharge characteristics of the stream.

In addition to the records of the quantities of suspended-sediment, records of the periodic measurements of the
particle-size distribution of the suspended-sediment and bed material are included. Miscellaneous suspended-sediment
samples were collected during flood events have been included with the station’s water quality data or in the section
“Analyses of samples at miscellaneous sites”.

Laboratory Measurements

Sediment samples, samples for indicator bacteria, and daily samples for specific conductance are analyzed locally.
All other samples are analyzed in the U.S. Geological Survey laboratory in Arvada, Colorado and the University of
Iowa Hygienic Laboratory. Methods used in analyzing sediment samples and computing sediment records are given
in TWRI, Book 5, Chap. C1. Methods used by the U.S. Geological Survey laboratories are given in TWRI, Book 1,
Chap. D2, Book 3, Chap. C2; Book 5, Chap. Al, A3, and A4.

Data Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in descriptive
headings preceding the tabular data. These descriptive headings give details regarding location, drainage area, period
of record, type of data available, instrumentation, general remarks, cooperation, and extremes for parameters currently
measured daily. Tables of chemical, physical, biological, radiochemical data, and so forth, obtained at a frequency less
than daily are presented first. Tables of “daily values” of specific conductance, pH, water temperature, dissolved
oxygen, and suspended sediment then follow in sequence.

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither the
LOCATION nor the DRAINAGE AREA statements are repeated. The following information, as appropriate, is
provided with each continuous-record station. Comments that follow clarify information presented under the various
headings of the station description.

LOCATION.--See Data Presentation under “Records of Stage and Water Discharge;” same comments apply.

DRAINAGE AREA.--See Data Presentation under “Records of Stage and Water Discharge;” same comments
apply.

PERIOD OF RECORD.--This indicates the periods for which there are published water-quality records for the
station. The periods are shown separately for records of parameters measured daily or continuously and those
measured less than daily. For those measured daily or continuously, periods of record are given for the parameters
individually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor temperature

record, sediment pumping sampler, or other sampling device is in operation at a station.

REMARKS.--Remarks provide added information pertinent to the collection, analysis, or computation of the
records.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a
cooperating organization are identified here.

EXTREMES.--Maximums and minimums are given only for parameters measured daily or more frequently. None
are given for parameters measured weekly or less frequently, because the true maximums or minimums may not have
been sampled. Extremes, when given, are provided for both the period of record and for the current water year.
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REVISIONS.--If errors in published water-quality records are discovered after publication, appropriate updates are
made to the Water-Quality File in the U.S. Geological Survey’s computerized data system, WATSTORE, and
subsequently by monthly transfer of update transactions to the U.S. Environmental Protection Agency’s STORET
system. Because the usual volume of updates makes it impractical to document individual changes in the State data-
report series or elsewhere, potential users of U.S. Geological Survey water-quality data are encouraged to obtain all
required data from the appropriate computer file to insure the most recent updates.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in
separate tables following the table of discharge measurements at miscellaneous sites. No descriptive statements are
given for these records. Each station is published with its own station number and name in the regular downstream-

order sequence.
Remark Codes

The following remark codes may appear with the water-quality data in this report:

PRINTED OUTPUT REMARK

E Estimated value

> Actual value is known to be greater than
the value shown

< Actnal value is known to be less than the
value shown

K Results based on colony count outside the
acceptance range (non-ideal colony
count)

L Biological organism count less than 0.5
percent (organism may be observed
rather than counted)

D Biological organism count equal to or
greater than 15 percent (dominant)

& Biological organism estimated as dominant

Records of Ground-Water Levels

Ground-water level data from a network of observation wells in Iowa are published in this report. These data
provide a limited historical record of water-level changes in the State’s most important aquifers. Locations of the
observation wells in this network in Iowa are shown in figure 6. Information about the availability of the data in the
water-level files and reports of the U.S. Geological Survey may be obtained from the Iowa District Office (see address

on back of title page).
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Data Collection and Computation

Measurements of water levels are made in many types of wells under varying conditions, but the methods of
measurement are standardized to the extent possible. The equipment and measuring techniques used at each
observation well ensures that measurements at each well are of consistent accuracy and reliability.

Tables of water-level data are arranged alphabetically by counties. The site identification number, based on latitude
and longitude, for a given well is the 15-digit numeric value that appears in the upper left corner of the station
description. The secondary identification number is the local well number, an alphanumeric value, derived from the
township, range, and section location of the well (fig. 15).

Water-level records are obtained from direct measurements with a chalked steel tape, electric line, airline, or from
the graph of a water-level recorder. The water-level measurements in this report are in feet with reference to land-
surface datum. Land-surface datum is a plane that is approximately at land surface at each well. The elevation of the
land-surface datum is given in the well description. The height of the measuring point above or below land-surface
datum is given in each well description. Water levels in wells equipped with recording gages are reported for every
fifth day and the end of each month (EOM).

Water-level measurements are reported to the nearest hundredth of a foot. Estimates, indicated by an *“e” may be
reported in tenths of a foot. Adjustments to the water level recorder chart are indicated by an “a”. The error of water-
level measurements may be, at most, a few hundredths of a foot.

Data Presentation

Each well record consists of two parts, the station description and the table of water levels observed during the
water year. The description of the well is presented by headings preceding the tabular data. The following explains the
information presented under each heading.

LOCATION.--This paragraph follows the well identification number and includes the latitude and longitude
(given in degrees, minutes, and seconds), the hydrologic unit number, the distance and direction from a geographic
point of reference, and the well owner’s name.

AQUIFER.--This entry is the aquifer(s) name (if one exists) and geologic age of the strata open to the well.

WELL CHARACTERISTICS.--This entry describes the well depth, casing diameter, casing depth, opening or
screened interval(s), method of construction, and use of water from the well.

INSTRUMENTATION.--This paragraph provides information on the frequency of measurement and the
collection method used.

DATUM.--This entry includes the measuring point and the land-surface elevation at the well. The measuring point
is described physically and in relation to land surface. The elevation of the land-surface datum is describe in feet above
(or below) sea level; it is reported with a precision depending on the method of determination.

REMARKS.--This entry describes factors that may influence the water level in a well or the measurement of the
water level and any information not presented in the other parts of the station description but considered useful.

PERIOD OF RECORD.--This entry indicates the period for which there are published records for the well. It
reports the month and year of the beginning of publication of water-level records by the U.S. Geological Survey.

REVISED RECORDS.--If any revisions of previously published data were made for water-levels, the Water Data
Report in which they appeared and year published would appear here.

. EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest water levels for the period
of record, below land-surface datum, and the dates of their occurrence.
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A table of water levels follows the station description for each well. Water levels are reported in feet below land-
surface datum. For wells equipped with recorders, only abbreviated tables are published. The highest and lowest water
levels of the water year and the dates of occurrence are shown on a line below the abbreviated table. Because all values
are not published for wells with recorders, the extremes may be values that are not listed in the table. Missing records
are indicated by dashes in place of the water level.

- Hydrographs are included for 59 wells which are representative of hydrologic conditions in the important aquifers
in Jowa.

Only water-level data from a national network of observation wells are given in this report. These data are intended
to provide a sampling and historical record of water-level changes in the Nation’s most important aquifers. Locations
of the observation wells in this network in Iowa are shown in figure 6.

Records of Ground-Water Ouality
Records of ground-water quality in this report differ from other types of records in that for most sampling sites they
consist of only one set of measurements for the water year. The quality of ground water ordinarily changes only slowly;
therefore, for most general purposes one annual sampling, or only a few samples taken at infrequent intervals during
the year, is sufficient. Frequent measurement of the same constituents is not necessary unless one is concerned with a

particular problem, such as monitoring for trends in nitrate concentration. In the special cases where the quality of
ground water may change more rapidly, more frequent measurements are made to identify the nature of the changes.

The records of ground-water quality in this report were obtained as a part a statewide ground-water quality
monitoring network operated by the Iowa District. All samples were obtained from municipal wells throughout lowa.
This program is conducted in cooperation with the University of Iowa Hygienic Laboratory (UHL) and the Iowa
Department of Natural Resources (Geological Survey Bureau). All samples are collected by USGS personnel, field-
preserved and submitted to UHL for analysis. Chemical analyses include common constituents (major ions), nutrients,
organic compounds, radionuclides and pesticides. Approximately 10 percent of the samples receive additional
analyses for about 90 organic priority pollutants, however these analyses are not presented in this report but are on file
in the Iowa District Office.

Most methods for collecting and analyzing water samples are described in the “U.S. Geological Survey Techniques
of Water-Resources Investigations™ manuals listed on a following page. The values reported in this report represent
water-quality conditions at the time of sampling as much as possible, consistent with available sampling techniques
and methods of analysis. All samples were obtained by trained personnel. The wells sampled were pumped long
enough to assure that the water collected came directly from the aquifer and had not stood for a long time in the well
casing where it would have been exposed to the atmosphere and to the material comprising the casings. The samples
collected represent raw water

Data Presentation

The records of ground-water quality are published in a section titked GROUND-WATER QUALITY DATA
immediately following the ground-water-level records. Data for quality of ground water are listed alphabeticaily by
county, and are identified by station number. The prime identification number for wells sampled is the 15-digit station
number derived from the latitude-longitude locations. No descriptive statements are given for ground-water-quality
records; however, the station number, date and time of sampling, depth of well, and other pertinent data are given in
the table containing the chemical analyses of the ground water. The REMARK codes listed for surface-water-quality
records are also applicable to ground-water-quality records.
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Explanation of Quality of Ground-Water Data Tables -- Descriptive Headings

DEPTH
OF
AQUI-  WELL,
LOCAL WELL LOCAL SAMPLE SAMPLE FER TOTAL

STATION NUMBER NUMBER DATE WELL NAME COUNTY DATE TIME CODE FT)

RN

411441094401602  075N33W32CDDD 1943 BRIDGEWATER 1 ADAIR 08-11-92 1130 111ALVM 49

STATION NUMBER: 15-digit number based on grid system of latitude and longitude.

LOCAL WELL NUMBER: Refers to the Bureau of Land Management System of land subdivision.
DATE: The date that construction on the well was completed.

LOCAL WELL NAME: Name used by community to identify well.

COUNTY: The name of the county where the well is located.

SAMPLE DATE: Date the well was sampled.

SAMPLE TIME: Time the sample was collected.

AQUIFER CODE: Refers to the lithologic unit in which the well is completed. Derived from two digits of the
GEOLOGIC UNIT, the principal unit which provides the majority of water to the well.

11 - Quaternary 34 - Devonian
21 - Cretaceous 35 - Silurian

32 - Pennsylvanian 36 - Ordovician
33 - Mississippian 37 - Cambrian

The third digit and remaining alphabetic characters refer to the more specific lithologic unit which the well is
tapping. The following examples are commonly used units:

Code General Specific
111ALVM Quaternary (alluvium)

217DKOT Cretaceous (Dakota sandstone)
344CDVL Devonian (Cedar Valley limestone)

DEPTH OF WELL, TOTAL (FT): Total depth of well in feet.
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ACCESS TO WATSTORE DATA

The U.S. Geological Survey is the principal Federal water-data agency and, as such, collects and disseminates
about 70 percent of the water data currently being used by numerous State, local, private, and other Federal agencies
to develop and manage our water resources. As part of the Geological Survey’s program of releasing water data to the
public, a large-scale computerized system has been developed for the storage and retrieval of water data collected
through its activities. The National WATer Data STOrage and REfrieval System (WATSTORE) was established in
1972 to provide an effective and efficient means for the processing and maintenance of water data collected through
the activities of the U.S. Geological Survey and to facilitate release of the data to the public. A variety of useful
products, ranging from data tables to complex statistical analyses such as Log Pearson Type III, can be produced using
WATSTORE. The system resides on the central computer facilities of the U.S. Geological Survey at its National
Center in Reston, Virginia, and consists of related files and data bases.

* Station Header File - Contains descriptive information on more than 40,000 sites
throughout the United States and its territories where the Geological Survey
collects or has collected data.

* Daily Values File - Contains more than 220 million dally value of stream flows,

stages, reservoir contests, water temperatures, specific conductances, sediment
concentrations, sediment discharges, and ground-water levels.

* Peak Flow File - Contains approximately 500,000 maximum (peak) streamflow
and gage-height values at surface-water sites.

* Water Quality File - Contains approximately 2 million analyses of watersamples
that describe the chemical, physical, biological, and radio-chemical characteristics
of both surface and ground water.

* Ground-Water Site Inventory Data Base - Contains inventory data for morethan

900,000 wells, springs, and other sources of ground water. The data includes site
location, geohydrologic characteristics, well-construction history, and one-time
field measurements such as water temperature.

In 1976, the U.S. Geological Survey opened WATSTORE to the public for direct access. The signing of a
Memorandum of Agreement with the Survey is required to obtain direct access to WATSTORE. The system can be
accessed either synchronously or asynchronously. The requestor will be expected to pay all computer costs he/she
incurs. Direct access may be obtained by contacting:

U.S. Geological Survey
National Water Data Exchange
421 USGS National Center
Reston, Virginia 22092

In addition to providing direct access to WATSTORE, data can be provided in various machine-readable formats
on magnetic tape or 5-1/4 inch floppy disk; and, as noted in the introduction, on CD-ROM discs. Béginning with the
1990 water year, all water-data reports will also be available on Compact Disc - Read Only Memory (CD_ROM). All
data reports published for the current water year for the entire Nation, including Puerto Rico and the Trust Territories,
will be reproduced on a single CD-ROM disc. Information about the availability of specific types of data or products,
and user charges, can be obtained locally from each of the Water Resources Division’s District offices. (See address
on the back of the title page.) A limited number of CD_ROM discs will be available for sale by the Books and Open-
File Reports Section, U.S. Geological Survey, Federal Center, Box 25425, Denver Colorado 80225.
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DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report, are defined below.
See also table for converting English units to International System (SI) Units on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equivalent
10 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Agquifer is a geologic formation, group of formations, or part of a formation that contains sufficient saturated
permeable material to yield significant quantities of water to wells and springs.

Arntesian means confined and is used to describe a well in which the water level stands above the top of the aquifer
tapped by the well. A flowing artesian well is one in which the water level is above the land surface.

Bacterig are microscopic unicellular organisms, typically spherical, rodlike, or spiral and threadlike in shape, often
clumped into colonies. Some bacteria cause disease, while others perform an essential role in nature in the recycling
of materials; for example, by decomposing organic matter into a form available for reuse by plants.

Fecal coliform bacteria are bacteria that are present in the intestine or feces of warm-blooded animals. They
are often used as indicators of the sanitary quality of the water. In the laboratory they are defined as all organisms
that produce blue colonies within 24 hours when incubated at 44.5 C plus or minus 0.2 C on M-FC medium (nutrient
medium for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in the intestine of warm-blooded animals. Their presence
in water is considered to verify fecal pollution. They are characterized as Gram-positive, cocci bacteria which are
capable of growth in brain-heart infusion broth. In the laboratory they are defined as all the organisms which
produce red or pink colonies within 48 hours at 35 C plus or minus 1.0 C on KF-streptococcus medium (nutrient
medium for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Bed material is the sediment mixture of which a streambed, lake, pond, reservoir, or estuary bottom is composed.

Bottom material: See Bed material.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, volume is computed on the basis
of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge relation at the gage.
This feature may be a natural constriction of the channel, an artificial structure, or a uniform cross section over a long
reach of the channel.

Control structure as used in this report is a structure on a stream or canal that is used to regulate the flow or stage
of the stream or to prevent the intrusion of salt water.

Cubic foot per second (ft3/s) is the rate of discharge representing a volume of 1 cubic foot passing a given point
during 1 second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute or 0.02832 cubic meters per
second.

Cubic foot per second day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours. It
is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, about 646,000 gatlons, or 2,445 cubic meters.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing per second

from each square mile of area drained, assuming that the runoff is distributed uniformly in time and area.
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Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment) that passes a given
point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges during a specific period.
Instan! s di is the discharge at a particular instant of time.

Annual 7-day minimum is the lowest mean discharge for 7 consecutive days for a calendar year or a water
year. Note that most low-flow frequency analyses of annual 7-day minimum flows use a climatic year (April 1 -
March 31). The date shown in the summary statistics table is the initial date of the 7-day period. (This value should
not be confused withe the 7-day 10-year low-flow statistic).

Dissolved refers to that material in a representative water sample which passes through a 0.45 mm membrane filter.
This is a convenient operational definition used by Federal agencies that collect water data. Determinations of
“dissolved” constituents are made on subsamples of the filtrate.

issolved-soli ncentration of water is determined either analytically by the “residue-on-evaporation” method,
or mathematically by totaling the concentrations of individual constituents reported in a comprehensive chemical
analysis. During the analytical determination of dissolved solids, the bicarbonate (generally a major dissolved
component of water) is converted to carbonate. Therefore, in the mathematical calculation of dissolved-solids
concentration, the bicarbonate value, in milligrams per liter, is multiplied by 0.492 to reflect the change.

Drainage area of a stream at a specified location is that area, measured in a horizontal plane, enclosed by a
topographic divide from which direct surface runoff from precipitation normally drains by gravity into the stream
above the specified point. Figures of drainage area given herein include all closed basins, or noncontributing areas,
within the area unless otherwise specified.

Drainage basin is a part of the surface of the earth that is occupied by a drainage system, which consists of a surface
stream or a body of impounded surface water together with all tributary surface streams and bodies of impounded

surface water.

Gage height (G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage height is often used
interchangeably with the more general term “stage,” although gage height is more appropriate when used with a
reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic observations of hydrologic
data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly recognized by the increased quantity of
soap required to produce lather. It is computed as the sum of equivalents of polyvalent cations and is expressed as the
equivalent concentration of calcium carbonate (CaCO5). )

Hyvdrologic Benchmark Network is a network of 57 sites in small drainage basins around the country whose
purpose is to provide consistent data on the hydrology, including water quality, and related factors in representative
undeveloped watersheds nationwide, and to provide analyses on a continuing basis to compare and contrast conditions
observed in basins more obviously affected by the activities of man.

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or distinct hydrologic
feature as delineated by the Office of Water Data Coordination on the State Hydrologic Unit Maps; each hydrologic
unit is identified by an eight-digit number.

Land-surface datum (lsd) is a datum plane that is approximately at land surface at each ground-water observation
well.
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Measuring point (MP) is an arbitrary permanent reference point from which the distance to the water surface in a
well is measured to obtain the water level.

Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical constituent as the mass
(micrograms) of the element per unit mass (gram) of material analyzed.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical constituents in solution as
mass (micrograms) of solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent to one

milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical constituents in solution.
Milligrams per liter represents the mass of solute per unit volume (liter) of water. Concentration of suspended sediment
also is expressed in mg/L and is based on the mass of dry sediment per liter of water-sediment mixture.

National Geodetic Vertical Datum of 1929 (NGVD of 1929) is a geodetic datum derived from a general adjustment
of the first order level nets of both the United States and Canada. It was formerly called “Sea Level Datum of 1929”

or “mean sea level” in this series of reports. Although the datum was derived from the average sea level over a period
of many years at 26 tide stations along the Atlantic, Gulf of Mexico, and Pacific Coasts, it does not necessarily
represent local mean sea level at any particular place.

(NASQAN) is a nationwide data-collection network designed by
the U.S. Geological Survey to meet many of the information needs of government agencies and other groups involved
in natural or regional water-quality planning and management. The 500 or so sites in NASQAN are generally located
at the downstream ends of hydrologic accounting units designated by the U.S. Geological Survey Office of Water Data
Coordination in consultation with the Water Resources Council. The objectives of NASQAN are (1) to obtain
information on the quality and quantity of water moving within and from the United States through a systematic and
uniform process of data collection, summarization, analysis, and reporting such that the data may be used for, (2)
description of the areal variability of water quality in the Nation’s rivers through analysis of data from this and other
programs, (3) detection of changes or trends with time in the pattern of occurrence of water-quality characteristics, and
(4) providing a nationally consistent data base useful for water-quality assessment and hydrologic research.

The National Trends Network (NTN) is a 150-station network for sampling atmospheric deposition in the United
States. The purpose of the network is to determine the variability, both in location and in time, of the composition of
atmospheric deposition, which includes snow, rain, dust particles, aerosols, and gases. The core from which the NTN
was built was the already-existing deposition-monitoring network of the National Atmospheric Deposition Program

(NADP).

Parameter Code is a 5-digit number used in the U.S. Geological Survey computerized data system, WATSTORE,
to uniquely identify a specific constituent. The codes used in WATSTORE are the same as those used in the U.S.
Environmental Protection Agency data system, STORET. The Environmental Protection Agency assigns and approves
all requests for new codes.

Partial-record station is a particular site where limited streamflow and/or water-quality data are collected
systematically over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of a particle determined by either sieve or sedimentation
methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual- accumulation tube) determine fall diameter
of particles in either distilled water (chemically dispersed) or in native water (the river water at the time and point of
sampling).
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Particle-size classification used in this report agrees with the recommendation made by the American Geophysical
Union Subcommittee on Sediment Terminology. The classification is as follows::

Classificati
Clay 0. 00024 - 0004 Sedimentation
Silt - 062 Sedimentation
Sand 062 - 20 Sedimentation or sieve
Gravel 2.0 - 64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of all particles in transport in
the stream. Most of the organic matter is removed, and the sample is subjected to mechanical and chemical dispersion
before analysis in distilled water. Chemical dispersion is not used for native-water analysis.

Pesticides are chemical compounds used to control undesirable organisms. Major categories of pesticides include
insecticides, miticides, fungicides, herbicides, and rodenticides.

PRicocurie (PC, pCi) is one trillionth (1 x 10°'2) of the amount of radioactivity represented by a curie (Ci). A curie
is the amount of radioactivity that yields 3.7 x 10 radioactive disintegrations per second. A picocurie yields 2.22 dpm
(disintegrations per minute). }

Radiochemical program is a network of regularly sampled water-quality stations where samples are collected to be
analyzed for radioisotopes. The streams that are sampled represent major drainage basins in the conterminous United

States.

Recoverable from bottom material is the amount of a given constituent that is in solution after a representative
sample of bottom material has been digested by a method (usually using an acid or mixture of acids) that results in
dissolution of readily soluble substances. Complete dissolution of all bottom material is not achieved by the digestion
treatment and thus the determination represents less than the total amount (that is, less than 95 percent) of the
constituent in the sample. To achieve comparability of analytical data, equivalent digestion procedures would be
required of all laboratories performing such analyses because different digestion procedures are likely to produce
different analytical results.

Return period is the average time interval between occurrences of a hydrological event of a given or greater
magnitude, usually expressed in years. May also be called recurrence interval.

Runoffin inches (IN., in.) shows the depth to which the drainage area would be covered if all the runoff for a given
time period were uniformly distributed on it.

Sea level. In this report “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929) -- a
geodetic datum derived from a general adjustment of the first-order level nets of both the United States and Canada,
formerly called Sea Level Datum of 1929.

Sediment is solid material that originates mostly from disintegrated rocks and is transported by, suspended in, or
deposited from water; it includes chemical and biochemical precipitates and decomposed organic material, such as
humus. The quantity, characteristics, and cause of the occurrence of sediment in streams are influenced by
environmental factors. Some major factors are degree of slope, length of slope, soil characteristics, land usage, and
quantity and intensity of precipitation.

Bed load is the sediment that is transported in a stream by rolling, sliding, or skipping along the bed and very
close to it. In this report, bed load is considered to consist of particles in transit within 0.25 ft of the streambed.

Bed load discharge (tons per day) is the quantity of bed load measured by dry weight that moves past a section
as bed load in a given time.
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Suspended sediment is the sediment that at any given time is maintained in suspension by the upward
components of turbulent currents or that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-weighted concentration of suspended sediment in the
sampled zone (from the water surface to a point approximately 0.3 ft above the bed) expressed as milligrams of

dry sediment per liter of water-sediment mixture (mg/L).

Mean concentration is the time-weighted concentration of suspended sediment passing a
stream section during a 24-hour day.

Suspended-sediment discharge (tons/day) is the rate at which dry mass of sediment passes a section of a
stream or is the quantity of sediment, as measured by dry mass or volume, that passes a section in a given time. It
is calculated in units of tons per day as follows: concentration (mg/L) x discharge /s x 0.0027.

Suspended-sediment load is a general term that refers to material in suspension. It is not synonymous with
either discharge or concentration,

Total sediment discharge (tons/day) is the sum of the suspended sediment discharge and the bed-load
discharge. It is the total quantity of sediment, as measured by dry mass or volume, that passes a section during a
given time.

Total-sediment load or total load is a term which refers to the total sediment (bed load plus suspended-
sediment load) that is in transport. It is not synonymous with total-sediment discharge.

7-day 10-vear low flow (7 Q;) is the discharge at the 10-year recurrence interval taken from a frequency curve of
annual values of the lowest mean discharge for 7 consecutive days (the 7-day low flow).

Sodium adsorption ratio (SAR) is the expression of relative activity of sodium ions in exchange reactions within
soil and is an index of sodium or alkali hazard to the soil. Waters range in respect to sodium hazard from those which
can be used for irrigation on almost all soils to those which are generally unsatisfactory for irrigation.

Solute is any substance that is dissolved in water.

Specific conductance is a measure of the ability of a water to conduct an electrical current. It is expressed in
microsiemens per centimeter at 25 C. Specific conductance is related to the type and concentration of ions in solution
and can be used for approximating the dissolved-solids content of the water. Commonly, the concentration of dissolved
solids (in milligrams per liter) is about 65-percent of the specific conductance (in microsiemens). This relation is not
constant from stream to stream, and it may vary in the same source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water, per unit of time, flowing
in a channel.

Streamflow is the discharge that occurs in a natural channel. Although the term “discharge” can be applied to the
flow of a canal, the word “streamflow” uniquely describes the discharge in a surface stream course. The term
“streamflow” is more general than “runoff” as streamflow may be applied to discharge whether or not it is affected by
diversion or regulation.

Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the boundary of the lake and
measured by a planimeter in acres. In localities not covered by topographic maps, the areas are computed from the best
maps available at the time planimetered. All areas shown are those for the stage when the planimetered map was made.

Surficial bed material is the part (0.1 to 0.2 ft) of the bed material that is sampled using U.S. Series Bed-Material
Samplers.



46 WATER RESOURCES DATA - IOWA, 1994

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of undissolved material in
a water-sediment mixture. It is associated with the material retained on a 0.45-micrometer filter.

Suspended. recoverable is the amount of a given constituent that is in solution after the part of a representative
water-suspended sediment sample that is retained on a 0.45 mm membrane filter has been digested by a method
(usually using a dilute acid solution) that results in dissolution of only readily soluble substances. Complete dissolution
of all the particulate matter is not achieved by the digestion treatment and thus the determination represents something
less than the “total” amount (that is, less than 95-percent) of the constituent present in the sample. To achieve
comparability of analytical data, equivalent digestion procedures are required of all laboratories performing such
analyses because different digestion procedures are likely to produce different analytical results.

Determinations of “suspended, recoverable” constituents are made either by analyzing portions of the material
collected on the filter or, more commonly, by difference, based on determinations of (1) dissolved and (2) total

recoverable concentrations of the constituent.

Suspended. total is the total amount of a given constituent in the part of a representative water-suspended sediment
sample that is retained on a 0.45 mm membrane filter. This term is used only when the analytical procedure assures
measurement of at least 95-percent of the constituent determined. A knowledge of the expected form of the constituent
in the sample, as well as the analytical methodology used, is required to determine when the results should be reported

as “suspended, total.”

Determinations of “suspended, total” constituents are made either by analyzing portions of the material collected
on the filter or, more commonly, by difference, based on determinations of (1) dissolved and (2) total concentrations
of the constituent.

Thermograph is an instrument that continuously records variations of temperature on a chart. The more general
term “temperature recorder” is used in the table headings and refers to any instrument that records temperature whether
on a chart, a tape, or any other medium.

Time-weighted average is computed by multiplying the number of days in the sampling period by the
concentrations of individual constituents for the corresponding period and dividing the sum of the products by the total
number of days. A time-weighted average represents the composition of water that would be contained in a vessel or
reservoir that had received equal quantities of water from the stream each day for the year.

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of water. It is computed by multiplying
the concentration of the constituent, in milligrams per liter, by 0.00136.

Tons per day (T/DAY) is the quantity of a substance in solution or suspension that passes a stream section during
a 24-hour period.

Total is the total amount of a given constituent in a representative water-suspended sediment sample, regardless of
the constituent’s physical or chemical form. This term is used only when the analytical procedure assures measurement
of at least 95-percent of the constituent present in both the dissolved and suspended phases of the sample. A knowledge
of the expected form of the constituent in the sample, as well as the analytical methodology used, is required to judge
when the results should be reported as “total.” (Note that the word “total” does double duty here, indicating both that
the sample consists of a water-suspended sediment mixture and that the analytical method determined all of the
constituent in the sample.)

Total discharge is the total quantity of any individual constituent, as measured by dry mass or volume, that passes
through a stream cross-section per unit of time. This term needs to be qualified, such as “total sediment discharge,”

“total chloride discharge,” and so on.
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Total. recoverable is the amount of a given constituent that is in solution after a representative water-suspended
sediment sample has been digested by a method (usually using a dilute acid solution) that results in dissolution of only
readily soluble substances. Complete dissolution of all particulate matter is not achieved by the digestion treatment,
and thus the determination represents something less than the “total” amount (that is, less than 95-percent) of the
constituent present in the dissolved and suspended phases of the sample. To achieve comparability of analytical data,
equivalent digestion procedures are required of all laboratories performing such analyses because different digestion
procedures are likely to produce different analytical results.

Tritium Network is a network of stations which has been established to provide baseline information on the
occurrence of tritium in the Nation’s surface waters. In addition to the surface-water stations in the network, tritium
data are also obtained at a number of precipitation stations. The purpose of the precipitation stations is to provide an
estimate sufficient for hydrologic studies of the tritium input to the United States.

Water vear in U.S. Geological Survey reports dealing with surface-water supply is the 12-month period October 1
through September 30. The water year is designated by the calendar year in which it ends and which includes 9 of the
12 months. Thus, the year ending September 30, 1992, is called the “1992 water year.”

WDR is used as an abbreviation for “Water-Data Report” in the REVISED RECORDS paragraph to refer to State
annual hydrologic-data reports (WRD was used as an abbreviation for “Water-Resources Data” in reports published
prior to 1976).

Weighted average is used in this report to indicate discharge-weighted average. It is computed by multiplying the
discharge for a sampling period by the concentrations of individual constituents for the corresponding period and
dividing the sum of the products by the sum of the discharges. A discharge-weighted average approximates the
composition of water that would be found in a reservoir containing all the water passing a given location during the
water year after thorough mixing in the reservoir.

WSP is used as an abbreviation for “Water-Supply Paper” in reference to previously published reports.

PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

The U.S. Geological Survey publishes a series of manuals describing procedures for planning and conducting
specialized work in water-resources investigations. The material is grouped under major subject headings called books
and is further divided into sections and chapters. For example, Section A of Book 3 (Applications of Hydraulics)
pertains to surface water. The chapter, the unit of publication, is limited to a narrow field of subject matter. This
format permits flexibility in revision and publications as the need arises.

The reports listed below are for sale by the U.S. Geological Survey, Branch of Information Services, Box 25286,
Federal Center, Denver, Colorado 80225 (authorized agent of the Superintendent of Documents, Government Printing
Office). Prepayment is required. Remittance should be sent by check or money order payable to the U.S. Geological
Survey. Prices are not included because they are subject to change. Current prices can be obtained by writing to the
above address. When ordering or inquiring about prices for any of these publications, please give the title, book
number, chapter number, and "U.S. Geological Survey Techniques of Water-Resources Investigations.”

1-D1. Water temperature--influential factors, field measurement, and data presentation, by H.-H. Stevens, Jr., J. F.
. Ficken, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.

1-D2. Guidelines for collection and field analysis of ground-water samples for selected unstable constituents,by W.
W. Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages.

2-D1. Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy, G. P. Eaton, and D. R.
Mabey: USGS--TWRI Book 2, Chapter D1. 1974. 116 pages

2-D2. Application of seismic-refraction techniques to hydrologic studies, by F. P. Haeni: USGS--TWRI Book 2,
Chapter D2. 1988. 86 pages.

2-El. Application of borehole geophysics to water-resources investigations, by W. S. Keys and L. M. McCary:
USGS--TWRI Book 2, Chapter E1. 1971. 126 pages.

2-E2. Borehole geophysics applied to ground-water investigations, by W. S. Keys: USGS--TWRI Book 2, Chapter
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E2. 1990. 150 pages.

Application of drilling, coring, and sampling techniques to test holes and wells, by Eugene Shuter and W. E.
Teasdale: USGS--TWRI Book 2, Chapter F1. 1989. 97 pages.

General field and office procedures for indirect discharge measurements, by M. A, Benson and Tate Dalrym-
ple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages.

Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A. Benson: USGS--
TWRI Book 3, Chapter A2, 1967. 12 pages.

Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS--TWRI Book 3,
Chapter A3., 1968. 60 pages.

Measurement of peak discharge at width contractions by indirect methods, by H. F. Matthai: USGS--TWRI
Book3, Chapter A4. 1967. 44 pages.

Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--TWRI Book 3, Chap-
ter AS. 1967. 29 pages.

General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI Book 3, Chapter
A6. 1968. 13 pages.

Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI Book 3, Chapter
A7. 1968. 28 pages.

Discharge measurements at gaging stations, by T. J. Buchanan and W. P, Somers: USGS--TWRI Book 3,
Chapter A8. 1969. 65 pages.

Measurement of time of travel in streams by dye tracing, by F. A. Kilpatrick and J. F. Wilson, Jr.: USGS-
-TWRI Book 3, Chapter A9. 1989. 27 pages.

Discharge ratings at gaging stations, by E. J. Kennedy: USGS--TWRI Book 3, Chapter A10, 1984. 59 pages.
Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--TWRIBook 3,
Chapter A11, 1969. 22 pages.

Fluorometric procedures for dye tracing, Revised, by J. F. Wilson, Jr., E. D. Cobb, and F. A. Kilpatrick:
USGS--TWRI Book 3, Chapter A12. 1986. 41 pages.

Computation of continuous records of streamflow, by E. J. Kennedy: USGS--TWRI Book 3, Chapter A13.
1983. 53 pages.

Use of flumes in measuring discharge, by F. A. Kilpatrick and V. R. Schneider: USGS--TWRI Book 3, Chap-
ter Al4.1983. 46 pages.

Computation of water-surface profiles in open channels, by Jacob Davidian: USGS--TWRI Book 3, Chapter
Al5, 1984. 48 pages.

Measurement of discharge using tracers, by F. A. Kilpatrick and E. D. Cobb: USGS--TWRI Book 3, Chapter
A16. 1985. 52 pages.

Acoustic velocity meter systems, by Antonius Laenen: USGS--TWRI Book 3, Chapter A17. 1985. 38 pages.
Determination of stream reaeration coefficients by use of tracers, by F. A. Kilpatrick, R. E. Rathburn, Nobu-
hiro Yotsukura, G. W. Parker, and L. L. DeLong: USGS--TWRI Book 3, Chapter A18. 1989. 52 pages.
Levels of streamflow gaging stations, by E. J. Kennedy: USGS--TWRI Book 3, Chapter A19. 1990. 31 pages.
Simulation of soluable waste transport and buildup in surface waters using tracers, by F. A. Kilpatrick:
USGS--TWRI Book 3, Chapter A20. 1993. 38 pages.

Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book 3, Chapter B1.
1971. 26 pages.

Introduction to ground-water hydraulics, a programmed text for self-instruction, by G. D. Bennett: USGS--
TWRI Book 3, Chapter B2. 1976. 172 pages.

Type curves for selected problems of flow to wells in confined aquifers, by J. E. Reed: USGS--TWRI Book 3,
Chapter B3. 1980. 106 pages.

Regression modeling of ground-water flow, by R. L. Cooley and R. L. Naff: USGS--TWRI Book 3, Chapter
B4. 1990. 232 pages.

Supplement 1. Regression modeling of ground-water flow - Modifications to the computer code for nonlinear
regression solution of steady-state ground-water flow problems, by R. L. Cooley. USGS--TWRI Book 3,
Chapter B4. 1993. 8 pages.

Definition of boundary and initial conditions in the analysis of saturated ground-water flow systems--An intro-
duction, by O. L. Franke, T. E. Reilly, and G. D. Bennett: USGS--TWRI Book 3, Chapter B5. 1987. 15 pages.
The principle of superposition and its application in ground-water hydraulics, by T. E. Reilly, O. L. Franke,
and G. D. Bennett: USGS--TWRI Book 3, Chapter B6. 1987. 28 pages.

Analytical solutions for one-, two-, and three-dimensional solute transport in ground-water systems with uni-
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form flow, by E. J. Wexler: USGS—TWRI Book 3, Chapter B7. 1992, 90 pages.

Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter C1. 1970. 55 pages.

Field methods for measurement of fluvial sediment, by H. P, Guy and V. W. Norman; USGS--TWRI Book 3,
Chapter C2. 1970. 59 pages.
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66 pages.
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"Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter B1. 1972. 18 pages.

Storage analyses for water supply, by H. C. Riggs and C. H. Hardlson USGS--TWRI Book 4, Chapter B2.
1973. 20 pages.
Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4, Chapter B3. 1973.

15 pages.

Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS--TWRI Book 4, Chap-
ter D1. 1970. 17 pages.

Methods for determination of inorganic substances in water and fluvial sediments, by M. J. Fishman and L.
C. Friedman: USGS--TWRI Book 5, Chapter Al. 1989. 545 pages.

Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and E. C. Mallory, Jr.:
USGS--TWRI Book 5, Chapter A2. 1971. 31 pages.

Methods for the determination of organic substances in water and fluvial sediments, edited by R.L. Wershaw,

M. J. Fishman, R. R. Grabbe, and L. E. Lowe: USGS--TWRI Book 5, Chapter A3. 1987. 80 pages.

Methods for collection and analysis of aquatic biological and microbiological samples, by L. J. Britton and
P. E. Greeson, editors: USGS--TWRI Book 5, Chapter A4. 1989. 363 pages.

Methods for determination of radioactive substances in water and fluvial sediments, by L. L. Thatcher, V. J.
Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter AS. 1977. 95 pages.

Quality assurance practices for the chemical and biological analyses of water and fluvial sediments, by L. C.
Friedman and D. E. Erdmann: USGS--TWRI Book 5, Chapter A6. 1982. 181 pages.

Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book 5, Chapter C1.
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A modular three-dimensional finite-difference ground-water flow model, by M. G. McDonald and A. W, Har-
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Documentation of a computer program to simulate aquifer-system compaction using the modular finite-differ-
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A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 1:
Model Descriptions and User's Manual, by L. J. Torak: USGS--TWRI Book 6, Chapter A3. 1993. 136 pages.
A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 2:
Derivation of finite-element equations and comparisons with analytical solutions, by R. L. Cooley: USGS--
TWRI Book 6, Chapter A4. 1992. 108 pages.

A modular finite-element model (MODFE) for areal and axisymmetric ground-water-flow problems, Part 3:
Design philosophy and programming details, by L. J. Torak: USGS--TWRI Book 6, Chapter A5. 1993. 243
pages.

Finite difference model for aquifer simulation in two dimensions with results of numerical experiments, by P.
C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chapter C1. 1976. 116 pages.

Computer model of two-dimensional solute transport and dispersion in ground water, by L. F. Konikow and
J. D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978. 90 pages.

A model for simulation of flow in singular and interconnected channels, by R. W. Schaffrannek, R. A. Baltzer,
and D. E. Goldberg: USGS--TWRI Book 7, Chapter C3. 1981. 110 pages.

Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman: USGS--TWRI Book
8, Chapter Al. 1968. 23 pages.

Installation and service manual for U.S. Geological Survey manometers, by J. D. Craig: USGS--TWRI Book
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Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and C. E. Novak: USGS--
TWRI Book 8, Chapter B2. 1968. 15 pages.
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MISSISSIPPI RIVER BASIN

UPPER IOWA RIVER BASIN
05388250 UPPER IOWA RIVER NEAR DORCHESTER, IA

LOCATION.--Lat 43°25°16", long 91°30'31", in SW1/4 NW1/4 sec.1, T.99 N., R.6 W., Allamakee County, Hydrologic Unit 07060002, on right

bank at upstream side of bridge on State Highway 76, 650 ft upstream from Mineral Creek, 0.5 mi upstream from Bear Creek, 3.5 mi south of
Dorchester, and 18.1 mi l?stteam from mouth.

DRAINAGE AREA.--770 mi“
PERIOD OF RECORD.--September 1936 to June 1975 (gage heights and discharge measurements only), July 1975 to current year.
GAGE.--Water-stage recorder. Datum of gage is 660.00 ft above sea level. Prior to Jan. 6, 1938, nonrecording gage on old bridge at site 0.2 mi

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of May 30, 1941, reached a stage of 21.8 ft, from

upstream at datum 5.91 ft higher. Jan. 6, 1938 to Apr. 26, 1948, nonrecording gage at datum 60.00 ft lower, Apr. 27, 1948 to August 1963,
nonrecording gage on old bridge and August 1963 to June 1975 nonrecording gage on new bridge at same datum.

KS.--Estimated daily discharges: Dec. 1-3, Dec. 21 to Mar. 3, and Mar. 16, 17. Records good except those for estimated daily discharges,
which are poor. Periodic observations of water temperature and specific conductance are published in this report as miscellaneous water qu‘xﬂy
data. U.S. Geological Survey gage-height telemeter and U.S. Army Corps of Engineers data collection 1{)latfonn at station.

ood profile, discharge, 30,400 fi/s on

basis of slope-area determination of peak flow.
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAILY MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 872 570 e425 @360 e300 €620 631 773 370 367 519 407
2 845 558 e430 e340 @290 e640 616 752 365 354 491 416
3 823 557 e431 @330 e285 e680 606 725 355 337 515 425
4 824 556 428 e300 e310 699 590 702 345 388 545 425
5 804 554 421 €290 e320 869 583 683 340 370 514 419
6 800 547 413 e270 @300 2830 572 672 348 344 505 410
7 796 536 405 e250 @270 2910 551 673 353 352 635 407
8 777 530 396 @220 e240 2390 537 668 360 405 568 401
9 789 527 396 e240 e230 1690 529 647 357 390 518 392
10 797 526 396 e270 240 1400 525 624 422 373 555 383
11 781 513 3gs 250 e250 1190 518 607 449 372 648 313
12 777 510 371 @270 e280 1080 518 582 424 365 717 393
13 777 517 389 €260 290 12060 545 563 448 349 1190 414
14 744 515 391 e230 e310 1300 561 549 444 348 942 398
15 729 515 392 €200 e350 1550 731 558 430 347 785 401
16 755 510 392 e210 e380 e1400 822 534 446 344 685 457
17 746 495 392 e200 e410 €1300 910 517 442 353 614 411
18 711 494 384 alse e440 1140 916 510 431 364 606 407
19 696 497 386 el70 e1500 1040 863 503 440 377 681 420
20 686 495 401 €200 e2500 988 801 498 427 632 625 410
21 679 485 @370 @220 1900 984 773 480 403 1530 574 401
22 666 473 e330 @250 e1400 998 730 469 384 1710 521 427
23 648 470 e310 e280 €l1100 990 706 450 405 1230 490 437
24 641 461 e300 @300 @800 954 699 453 479 1040 465 425
25 631 455 @290 @330 e660 884 737 419 477 898 443 476
26 615 458 e270 e300 e580 837 866 404 463 786 439 577
27 602 461 e240 @280 2520 790 839 393 454 700 428 586
28 599 459 e280 @300 e580 749 814 384 423 639 424 624
29 593 455 e300 e270 — 712 836 382 396 589 408 631
30 579 449 @320 €250 - 681 788 382 378 555 409 589
31 576 ——= @340 e280 — 656 ——— 377 —— 532 430 ——-
TOTAL 22358 15148 11397 8100 17035 36151 20713 16933 12258 17740 17889 13342
MEAN 721 505 368 261 608 1166 690 546 409 572 51 445
MAX 872 570 431 360 2500 2910 916 773 479 1710 1190 631
MIN 576 449 240 170 230 €20 518 377 340 337 408 373
AC-FT 443590 30050 22610 16070 33790 71710 41080 33590 24310 35190 35480 26460
CFsSM .94 .66 .48 .34 . 1.51 .90 .71 .53 .74 .15 .58
IN. 1.08 .73 .55 .39 .82 1.75 1.00 .82 .59 .86 .86 .64
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1975 - 1994, BY WATER YEAR (WY)
MEAN 439 472 405 282 413 1078 1066 843 736 644 613 507
MAX 2045 1476 1421 836 1400 1922 3973 2066 2765 3318 3702 1334
(WY) 1987 1983 1983 1983 1984 1983 1993 1991 1993 1993 1993 1986
MIN 116 125 99.9 96.7 112 386 225 175 123 119 112 131
(WY) 1990 1990 1990 1977 1978 1981 1977 1977 1977 1989 1989 1976
SUMMARY STATISTICS FOR 1993 CALENDAR YEAR FOR 1994 WATER YEAR WATER YEARS 1975 - 1994
ANNUAL TOTAL 626047 209064
ANNUAL MEAN 1715 573 629
HIGHEST ANNUAL MEAN 1726 1993
LOWEST ANNUAL MEAN 178 1977
HIGHEST DAILY MEAN 15100 Aug 17 2910 Mar 7 15100 Aug 17 1993
LOWEST DAILY MEAN 240 Dec 27 170 Jan 19 79 Dec 31 1976
ANNUAL SEVEN-DAY MINIMUM 284 Dec 23 197 Jan 15 82 Dec 28 1976
INSTANTANEOUS PEAK FLOW 4200 Feb 19 22000 Aug 17 1983
INSTANTANEOUS PEAK STAGE ald.%90 Feb 19 20,00 Aug 17 1993
ANNUAL RUNOFF (AC-FT) 1242000 414700 456000
ANNUAL RUNOFF (CFSM) 2.23 .74 .82
ANNUAL RUNOFF (INCHES) 30.25 10.10 11.11
10 PERCENT EXCEEDS 3320 867 1400
50 PERCENT EXCEEDS 1010 485 370
90 PERCENT EXCEEDS 370 296 136

e Estimated.
a Ice affected.
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05389400 BLOODY RUN CREEK NEAR MARQUETTE, IA

LOCATION.--Lat 43°02'27", long 91°12'23", in Basil Giard Claim #1, sec. 16 T.95 N., R.3 W., Clayton County, Hydrologic Unit 07060001, on
&ght bank 50 ft downstream from State Highway 18 bridge, 1.5 miles upstream from mouth at Mississippi River, and 1.5 miles west of
arquette.

DRAINAGE AREA.--34.1 mi?.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1991 to current year. :
GAGE.--Water-stage encoder.

REMARKS.--Estimated daily discharges: Dec. 23-31, Jan. 7-10, 14-29, Feb. 7-11, Feb. 24 to Mar. 1, Mar. 3-8, and July 27, 28. Records good except
those for estimated daily discharges, which are poor. U.S. Geological Survey data collection platform at station.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAILY MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 31 31 27 23 19 e24 21 25 20 25 21 24

2 30 30 27 24 18 25 22 24 20 26 21 24

3 30 30 28 24 18 e27 22 24 20 26 21 25

4 29 29 28 24 18 e26 23 24 20 25 23 27

5 29 30 28 25 17 e40 24 25 20 23 22 25

6 28 31 27 24 17 e75 24 24 19 21 22 24

7 28 31 27 e23 elé e54 23 24 23 21 21 24

8 29 29 26 @22 el5 e33 23 24 20 217 21 24

9 41 28 26 @20 eld 26 22 22 19 24 22 25
10 35 28 26 @21 els 24 23 23 20 23 30 24
11 34 28 26 21 elé 23 23 23 20 22 26 22
12 33 30 26 23 15 24 25 23 19 23 24 21
13 33 30 25 25 16 29 25 23 35 24 23 20
14 31 29 25 e23 16 29 23 24 22 26 23 20
15 32 30 24 e2l 15 31 26 23 20 23 23 21
16 32 29 24 eld 15 27 24 23 19 23 23 24
17 31 28 24 els 15 25 24 23 19 22 23 20
18 31 29 25 el? 15 24 23 22 20 22 22 20
19 29 28 25 el6 302 24 23 23 30 22 30 20
20 29 29 25 el? 121 24 25 22 29 96 27 22
21 30 28 25 elé 45 26 24 22 24 42 22 23
22 30 28 25 el? 33 25 24 23 28 33 23 30
23 30 27 e24 elg 29 24 23 29 58 26 21 28
24 30 27 e25 els e27 24 22 29 40 26 21 26
25 30 29 e22 e20 e25 24 24 25 29 23 22 35
26 30 30 e20 e2l e23 23 24 25 27 25 23 42
27 30 30 els e20 e22 24 25 22 26 e23 21 36
28 31 29 els els e23 24 26 21 25 e23 22 31
29 31 28 e20 els - 23 25 21 26 22 23 32
30 31 28 e22 19 - 23 26 20 25 22 25 30
31 31 —-— e23 20 -— 22 — 20 - 21 25 -
TOTAL 959 871 762 638 940 876 711 725 742 830 716 769
MEAN 30.9 29.0 24.6 20.6 33.6 28.3 23.7 23.4 24.7 26.8 23.1 25.6
MAX 41 31 28 25 302 75 26 29 58 96 30 42
MIN 28 27 18 16 14 22 21 20 19 21 21 20
AC-FT 1900 1730 1510 1270 1860 1740 141¢ 1440 1470 1650 1420 1530
CFSM .91 .85 .72 .60 .98 .83 .69 .69 .12 .78 .68 .15
IN. 1.05 .95 .83 .70 1.02 .95 .17 .79 .81 .90 .78 .84

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1992 - 1994, BY WATER YEAR (WY)

MEAN 21.6 28.4 24.1 20.6 27.8 47.1 38.7 39.5 34.6 36.9 31.6 27.0
MAX 30.9 35.3 26,0 22.3 33.6 87.6 55.3 65.7 55.4 54.2 48.9 36.4
(WY) 1994 1992 1992 1992 1994 1993 1993 1993 1993 1993 1993 1993
MIN 16.4 21.0 21.8 19.0 20.6 25.3 23.7 23.4 23.8 26.8 22.7 19.0
(WY) 1992 1983 1993 1993 1993 1992 1994 1994 1992 1994 1992 1992
SUMMARY STATISTICS FOR 1993 CALENDAR YEAR FOR 1994 WATER YEAR WATER YEARS 1992 - 1994
ANNUAL TOTAL 16120 9539

ANNUAL MEAN 44,2 26.1 31.5

HIGHEST ANNUAL MEAN 42.1 1993
LOWEST ANNUAL MEAN 26.1 1994
HIGHEST DAILY MEAN 550 Mar 31 302 Feb 19 550 Mar 31 19903
LOWEST DAILY MEAN 17 Jan 18 14 Feb 9 13 Oct 3 1991
ANNUAL SEVEN-DAY MINIMUM 18 Jan 17 15 Feb 7 14 Oct 1 1991
INSTANTANEOUS PEAK FLOW 566 Feb 19 1540 Mar 3 1993
INSTANTANEQUS PEAK STAGE 6,54 Feb 19 7.57 Mar 3 1993
INSTANTANEOUS LOW FLOW 13 Feb 17 11 Oct 23 1991
ANNUAL RUNOFF (AC-FT) 31970 18920 22830

ANNUAL RUNOFF (CFSM) 1.29 .17 .92

ANNUAL RUNOFF (INCHES) 17.57 10.40 12.55

10 PERCENT EXCEEDS 64 31 45

50 PERCENT EXCEEDS 35 24 24

90 PERCENT EXCEEDS 20 19 18

e Estimated.
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05389400 BLOODY RUN CREEK NEAR MARQUETTE, IA--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--October 1991 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1991 to current year.
WATER TEMPERATURES: October 1991 to current year.
SUSPENDED-SEDIMENT DISCHARGE: October 1991 to current year.

REMARKS.--Records of specific conductance are obtained from suspended-sediment samples at time of analysis. Sample analyses marked with an
asterisk are affected by precipitate which may influence the suspended-sediment percentage finer than .062 mm.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 670 microsiemens Sept. 27, 1994; minimum daily, 244 microsiemens Mar. 31, 1993.
WATER TEMPERATURES: Maximum daily, 20.0°C June 20, 1992; minimum daily, 0.0°C Jan. 7, 18-21, 1994.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,780 mg/L Mar. 31, 1993; minimum daily mean, 2 mg/L Jan. 18, 1992.
SEDIMENT LOADS: Maximum daily, 4,500 tons Mar. 31, 1993; minimum daily, 0.09 tons Jan. 18, 1992.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily, 670 microsiemens Sept. 27; minimum daily, 320 microsiemens Feb. 19.
WATER TEMPERATURES: Maximum daily, 19.0°C June 19, 22, 23, July 19, Aug. 22; minimum daily, 0.0°C Jan. 7, 18-21.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,780 mg/L Feb. 19; minimum daily mean, 4 mg/L Sept. 19.
SEDIMENT LOADS: Maximum daily, 1,690 tons Feb. 19; minimum daily, 0.24 tons Sept. 19.

SPECIFIC CONDUCTANCE MICROSIEMENS/CM AT 25 DEG C, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAILY INSTANTANEOUS VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 498 412 433 437 465 494 497 479 585 421 466 614
2 432 412 445 484 515 492 519 470 571 443 472 431
3 420 428 626 415 554 491 491 541 602 420 427 408
4 426 425 449 459 483 518 537 510 586 481 464 412
5 423 419 430 445 531 580 545 507 462 465 437 479
6 - 416 447 444 477 335 457 504 524 503 531 544
7 437 416 417 433 426 364 452 428 564 457 567 538
8 441 418 421 487 508 453 545 528 528 462 401 424
9 477 429 470 436 528 508 510 473 471 450 535 440
10 486 433 439 442 496 554 483 478 432 519 418 409
11 456 420 487 538 443 536 417 486 468 523 482 451
12 436 420 442 418 551 485 493 532 393 425 424 413
13 422 462 480 467 490 544 467 507 568 505 413 505
14 452 433 430 437 505 550 491 597 507 411 425 562
15 425 455 454 426 512 538 494 482 488 540 414 490
16 432 458 548 533 473 511 459 481 417 521 428 509
17 448 431 434 469 561 476 495 436 427 506 408 500
18 447 445 447 535 483 554 552 549 388 487 452 511
19 409 496 465 459 320 508 477 534 509 461 436 616
20 410 435 443 409 346 568 459 548 509 448 512 488
21 424 439 428 408 439 513 440 475 464 489 429 496
22 428 419 498 426 533 490 488 518 502 527 524 - 588
23 416 436 420 433 548 496 521 548 473 548 458 519
24 457 441 556 583 489 441 522 549 565 548 441 523
25 419 439 458 583 486 404 482 573 553 550 462 607
26 432 428 432 483 538 483 534 588 495 480 443 642
27 440 510 468 497 470 413 523 575 479 469 433 670
28 444 424 431 408 448 494 560 605 518 408 446 656
29 420 458 435 453 —— 486 5§32 592 505 449 599 662
30 415 468 483 552 -— 453 529 545 477 490 598 592

31 408 — 430 417 —— 472 —— 554 -— 438 475 -
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05389400 BLOODY RUN CREEK NEAR MARQUETTE, IA—Coatinued

SUSPENDED-SEDIMENT, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN~ LOAD CONCEN-  LOAD CONCEN-  LOAD CONCEN- LOAD CONCEN~  LOAD CONCEN~ LOAD
TRATION (TONS/ TRATION (TONS/ TRATION (TONS/ TRATION (TONS/ TRATION (TONS/ TRATION (TONS/

DAY (MG/L) DAY) (MG/L) DAY) (MG/L) DAY} (MG/L) DAY) (MG/L) DAY) (MG/L) DAY)

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 14 1.1 68 5.6 94 6.9 81 5.1 71 3.7 52 3.4
2 30 2.4 56 4.5 85 6.3 72 4.7 59 2.9 49 3.4
3 41 3.2 45 3.6 59 4.5 93 6.1 57 2,7 50 3.6
4 41 3.2 35 2.8 62 4.7 88 5.8 86 4.1 33 2.3
) 56 4.3 21 1.7 97 7.3 92 6.3 60 2.7 45 4.9
6 63 4.8 18 1.5 105 7.7 69 4.6 73 3.4 91 18
7 52 3.9 32 2.7 117 8.4 86 5.3 95 4.1 86 13
8 28 2.2 92 7.2 105 7.5 73 4.3 57 2.3 55 4.9
9 39 4.3 107 8.1 80 5.7 112 6.0 60 2.3 21 1.5
10 59 5.5 101 7.7 90 6.3 63 3.6 67 2.7 12 .17
11 63 5.8 94 7.1 66 4.7 60 3.4 82 3.5 15 .93
12 54 4.8 77 6.2 100 7.1 57 3.7 56 2.3 22 1.5
13 57 5.1 63 5.0 49 3.3 89 6.1 76 3.3 22 1.8
14 45 3.9 66 5.2 88 6.0 95 5.9 65 2.7 27 2.1
15 29 2.6 61 4.9 38 2.5 88 5.0 56 2.3 25 2,1
16 41 3.5 71 5.6 54 3.5 71 3.6 51 2.1 28 2.0
17 66 5.5 72 5.4 108 6.9 83 4.0 40 1.6 26 1.8
18 67 5.6 8l 6.3 86 5.7 66 3.0 45 1.8 30 1.9
19 58 4.5 58 4.4 90 6.0 78 3.4 1780 1690 16 1.0
20 73 5.8 61 4.8 117 7.9 94 4.3 385 155 19 1.3
21 51 4.2 71 5.4 118 8.1 90 3.9 €5 8.4 29 2.0
22 33 2.7 70 5.2 60 4.1 75 3.4 25 2.2 35 2.4
23 46 3.7 68 4.9 53 3.4 71 3.6 27 2.1 22 1.5
24 52 4.2 68 4.9 29 2.0 40 1.9 60 4.4 17 1.1
25 69 5.6 70 5.5 83 4.9 54 2.9 69 4.7 10 .61
26 32 2.6 65 5.3 95 5.1 74 4.2 44 2.7 14 .92
27 47 3.8 69 5.6 84 4.1 62 3.3 51 3.0 5 .35
28 66 5.4 94 7.5 54 2.8 97 5.0 57 3.5 13 .82
29 75 6.3 86 6.5 96 5.2 79 4.1 —— 12 .78
30 66 5.6 78 5.9 74 4.4 51 2.6 -—- 13 .79
3l 43 3.6 — - 96 6.0 45 2.5 - - 11 .68
TOTAL -—=  129.7 --=-  157.0 --- 169.0 --- 131.6 --= 1926.5 --- 84.15
APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 12 .69 20 1.3 16 .84 27 1.8 24 1.3 9 .56
2 14 .83 16 1.1 22 1.2 28 1.9 20 1.1 16 1.1
3 14 .87 7 .46 12 .62 24 1.7 17 .94 12 .84
q 17 1.0 13 .87 9 .50 23 1.5 8 .49 17 1.3
H) 13 .83 16 1.1 17 .92 20 1.2 11 .63 21 1.4
6 12 .79 10 .66 14 .72 15 .84 10 .62 13 .83
7 24 1.5 15 1.0 16 .97 18 1.0 12 .71 17 1.1
8 12 .71 14 .92 16 .87 19 1.4 13 72 21 1.4
9 13 .79 17 1.0 17 .91 15 .96 11 .68 15 1.1
10 13 .78 20 1.3 16 .87 11 .70 35 3.0 14 .88
11 16 .97 16 1.0 25 1.4 9 .52 22 1.5 7 .43
12 24 1.6 13 .83 26 1.3 13 .81 30 1.9 18 1.0
13 28 1.9 17 1.0 153 17 12 .80 21 1.3 14 .74
14 23 1.5 16 1.1 74 4.4 20 1.4 12 .75 6 .31
15 34 2.4 13 .83 43 2.3 14 .92 12 .76 16 .97
16 25 1.6 15 .97 45 2.4 11 .66 12 .75 39 2.5
17 8 .53 23 1.4 28 1.5 8 .45 29 1.8 21 1.1
18 12 .76 15 .93 18 .97 11 .65 29 1.7 6 .36
19 25 1.5 17 1.0 67 6.1 27 2.0 92 11 q .24
20 29 1.9 17 1.0 84 6.7 527 161 47 3.8 25 1.5
21 20 1.3 18 1.1 63 1.1 180 21 16 .97 13 .86
22 18 1.2 17 1.1 48 3.6 59 5.3 13 .80 11 .92
23 10 .64 54 6.6 237 51 40 2.9 13 .75 27 2.0
24 15 .91 51 4.5 103 13 30 2.1 27 1.5 13 .91
25 25 1.6 37 2.5 41 3.2 29 1.9 19 1.2 6 .59
26 18 1.2 31 2.1 34 2.5 50 3.3 17 1.0 19 2.2
27 19 1.2 23 1.4 26 1.8 41 2,5 15 .84 17 1.6
28 15 1.0 18 1.0 23 1.6 33 2.0 11 .68 18 1.5
29 9 .62 16 .88 20 1.4 31 1.8 9 .54 11 .99
30 15 1.1 21 1.2 18 1.2 23 1.3 13 .87 8 .62
3l - - 19 1.0 —— - 32 1.8 13 .90 — -—
TOTAL -~= 34.22 -~=  43.15 --- 135.89 --- 228.11 -=- 45.50 ---  31.85

YEAR 3116.67
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05389400 BLOODY RUN CREEK NEAR MARQUETTE, IA-Continued

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

DAILY INSTANTANEOUS VALUES
ocT NOV DEC JAN FEB MAR APR
12.0 4.0 4.0 4.0 1.0 4.0 8.0
9.0 6.0 4.0 3.0 1.0 4.0 9.0
9.0 6.0 4.0 2.0 1.0 4.0 8.0
11.0 5.0 4.0 2.0 1.0 4.0 9.0
10.0 4.0 4.0 2.0 1.0 4.5 7.0
——— 4.0 4.0 2.0 1.0 4.5 7.0
10.0 4.0 4.0 .0 1.0 4.0 6.0
14.0 5.0 4.0 1.0 1.0 5.0 7.0
10.0 5.0 4.0 1.0 1.0 5.0 8.0
11.0 4.0 5.0 2.0 1,0 4.0 8.0
6.0 6.0 3.0 1.0 1.0 4.0 8.0
8.0 5.0 4.0 2.0 1.0 4.0 8.0
8.0 5.0 4.0 3.0 1.0 4.0 8.0
6.0 4.0 4.0 1.0 1.0 4.0 8.0
7.0 4.0 4.0 1.0 1.0 6.0 11.0
10.0 4.0 5.0 — 1.0 5.0 8.0
11.0 6.0 6.0 1.0 2.0 5.0 9.0
9.0 4.0 6.0 .0 2.0 6.0 10.0
10.0 5.0 5.0 .0 4.0 5.0 9.0
10.0 5.0 4.0 .0 4.0 8.0 9.0
9.0 5.0 4.0 .0 4.0 8.0 9.0
7.0 4.0 5.0 1.0 4.0 8.0 10.0
8.0 4.0 2.0 1.0 3.0 8.0 9.0
9.0 5.0 3.0 1.0 2.0 6.0 14.0
8.0 4.0 2.0 1.0 2.0 6.0 15.0
8.0 4.0 2.0 1.0 2.0 6.0 15.0
8.0 4.0 2.0 1.0 3.0 8.0 12.0
7.0 4.0 2.0 1.0 4.0 6.0 10.0
5.0 4.0 3.0 1.0 - 8.0 7.0
6.0 5.0 2.0 1.0 - 9.0 7.0
6.0 —-— 3.0 1.0 —-— 7.0 —
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13.0
12.0
15.0
16.0
12.0

12.0
12.0
12.0
12.0
12.0
12.0

JUN

14.0
13.0
14.0
12.0
15.0

14.0
14.0
14.0

14.0

15.0
15.0
18.0
18.0
18.0

17.0
16.0
16.0
19.0
18.0

18.0
19.0
19.0
16.0
16.0

16.0
15.0
16.0
16.0
16.0

JUL

16.0
15.0
16.0
16.0
16.0

16.0
17.0
16.0
16.0
17.0

16.0
16.0
17.0
16.0
15.0

16.0
16.0
17.0
19.0
16.0

16.0
16.0
16.0
16.0
16.0

16.0
16.0
14.0
14.0
16.0
17.0

AUG

16.0
16.0
16.0
16.0
14.0

14.0
15.0
14.0
14.0
14.0

14.0
14.0
14.0
14.0
14.0

15.0
14.0
14.0
14.0
15.0

14.0
19.0
14.0
14.0
14.0

14.0
13.0
14.0
13.0
14.0
14.0

SEP

12.0
14.0
13.0
14.0
14.0

12.0
12.0
12.0
12.0
12.0

12.0
12.0
12.0
13.0
18.0

16.0
15.0
14.0
14.0
13.0

14.0
14.0
15.0
13.0
12.0

14.0
10.0
12.0
10.0
10.0
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05389500 MISSISSIPPI RIVER AT MCGREGOR, 1A
LOCATION.--Lat 43°01°29", long 91°10°21", in SE1/4 SE1/4 sec.22, T.95 N., R.3 W., Clayton County, Hydrologic Unit 07060001, on right bank
in city park at east end of Main Street in McGregor, 2.6 mi upstream from Wisconsin River, 4.3 mi downstream from Yellow River, and at mile
633.4 upstream from Ohio River.
DRAINAGE AREA.--67,500 mi?, approximately.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--August 1936 to current year.
REVISED RECORDS.--WDR IA-75-1: 1974,

GAGE.--Water-stage recorder. Datum of gage is 604.84 ft above sea level. Prior to June 1, 1937, and since June 2, 1939, auxiliary water-stage
recorder; June 1, 1937 to June 1, 1939, auxiliary nonrecording gage 14.1 mi upstream in tailwater of dam 9, at datum 5.30 ft lower.

REMARKS.--Estimated daily discharges: Dec. 11 to Mar. 8. Records good except those for estimated daily discharges, which are poor. Minor flow
regulation caused by navigation dams. U.S. Ammy Corps of Engineers data collection platform at station.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since at least 1828, that of Apr. 24, 1965.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994

' DAILY MEAN VALUES

DAY ocT Nov DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 44000 35200 31500 26000 @27000 54000 65500 100000 43000 43200 41600 29400
2 44100 35100 28500 29000 26500 52000 64900 105000 42400 43500 37400 30600
3 43600 33000 26500 30500 @26500 49000 63500 108000 42500 43800 34200 31600
4 42900 30700 27300 31500 e26000 48000 62400 111000 43300 43800 33400 31900
5 42200 31400 29600 e32500 e26000 e47000 62000 113000 43200 44100 32200 32200
6 41300 33100 34100 33000 @26000 49000 61000 114000 41900 44500 31400 32200
7 40300 33000 37600 33000 26000 58000 60600 114000 39900 45900 31000 30900
8 39800 32800 38800 e32500 e26000 e64000 59600 113000 39100 48400 30500 29100
9 39700 32800 38900 31500 @26000 70000 59900 111000 39300 50900 30400 26700
10 39300 32800 38800 @30500 26000 69000 59400 108000 40000 54100 31900 25500
11 38700 32800 35000 @30000 @26000 68000 58600 106000 40700 55900 37800 25600
12 38400 33600 33000 29000 26000 64000 58300 102000 41400 57600 40000 25600
13 38500 34700 31000 e28500 @26000 61200 59400 99000 42400 58700 41900 25800
14 37700 36000 30500 28000 26000 57300 59900 96700 41800 60400 43400 26900
15 37400 37300 30500 28000 26000 55000 61800 94400 41200 60200 43500 29900
16 38000 36900 31000 e28000 e26000 53900 63900 20800 40700 57300 42400 35400
17 38200 36900 31500 28000 @26000 53300 65900 86500 40100 51700 40100 43000
18 38400 38000 @34000 27500 @26000 53100 68800 82600 40000 46400 38200 48900
19 38400 39100 36000 e27000 28000 55400 70400 79000 40100 43700 37800 55100
20 37600 40200 e37000 25000 35000 58200 71600 75400 40600 42900 37900 60700
21 36800 42900 e37000 e24000 40000 60200 75400 72300 40500 43100 38100 65200
22 36300 45500 37000 @23000 48000 60000 78400 67600 40100 42900 38300 73600
23 36300 45700 e34000 @23500 56000 59700 80400 64800 39300 42400 36900 80200
24 36500 44200 31500 @23500 59000 60600 81700 63800 40800 42200 35500 82400
25 36900 41200 26500 @24000 e60000 60000 82900 61300 41800 42500 32600 83200
26 36400 39500 23000 25000 59000 60700 85100 58600 42300 43200 30700 82800
27 35800 36400 21500 e26000 58000 63100 89000 54100 42400 43900 29500 78300
28 35200 36200 21000 e27500 e58000 65700 89900 51600 42400 44700 27800 73400
29 34800 35400 21<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>